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VOL. II 
CLINICAL TUBERCULOSIS 


CHAPTER XXIII. 
TUBERCULOUS LARYNGITIS 


One of the triumphs of modern medicine is the removal of 
tuberculous laryngitis from the list of incurable affections, and 
placing it among the curable. 

Larynx Ideal Place to Observe Tuberculous Process.—Tuber- 
culous laryngitis offers an ideal opportunity for observing the de- 
velopment and progress of tuberculous infections. My obser- 
vation of laryngeal tuberculosis taught me many important facts 
which have led to a better understanding of the disease in 
general. It was here that I was impressed with the slowness, 
and, again, the rapidity with which a tuberculous process may 
at times develop. I have seen infiltrations appear and remain 
as such for many months, then to be transformed into scar, or 
to uleerate; the ulceration being followed by either healing or 
progressive destruction. On the other hand, I have observed 
a laryngeal infection to come on and within a very short time 
to show a severely destructive process. 

It was here also that I had the fact impressed upon me that 
the conservative changes, in response to the therapeutic meas- 
ures, are exceedingly slow, slight lesions often requiring a period 
of six or more months before healing is accomplished, and 
severe lesions often requiring a year or more. It is necessary 
to understand the slowness of these changes; otherwise, a failure 
to accomplish the desired result may be alone due to the lack of 
persistence. I have seen many lesions heal in eight months that 
would have been classified as failures in six; others in a year and 
two years, that would have been failures in shorter periods. 
The importance of courage and persistence in the treatment of 
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tuberculosis cannot be better impressed on one than by observing 
the larynx. 

It was in the larynx, too, that I was first impressed with the 
action of tuberculin. Here, under direct observation, I saw 
focal reactions and learned their diagnostic value, and also 
gained many valuable ideas as to the therapeutic action of tuber- 
culin, particularly as to the increase of dosage and the interval — 
between individual doses. 

Inspection of the larynx is an important part in the routine 
examination in pulmonary tuberculosis. Infection of this organ 
is a very common complication and is often present when un- 
suspected. Clinically, there are no constant symptoms to make 
its presence felt. The symptoms will depend on the location and 
extent of the lesion. Neither pain nor hoarseness can be relied 
upon for suggesting its presence; for both of these are often 
found in the larynx of patients without tuberculous laryngitis; 
and, many eases of tuberculous laryngitis are found without 
either pain or hoarseness. 

Frequency of Tuberculous Laryngitis—The actual frequency 
of infection can be determined only by routine laryngoscopie 
examinations during life and by careful examinations post- 
mortem. There is a wide discrepancy between the results of 
clinical and postmortem examinations. This is partly due to the 
greater exactness of the postmortem examination and partly 
due to the fact that the clinical examinations are made earlier 
in the course of the disease while all postmortem findings are 
after all possible infections have occurred. It is not uncommon 
to find a general dissemination of infection to oceur during the 
last few weeks of life, and the larynx is often involved at this 
time when it has been previously free. 

Various clinical observers report from 10 to 50 per cent of 
laryngeal infection among their pulmonary eases. Besold and 
Gidionsen? report 498 or 26.73 per cent of cases of unquestioned 
diagnosis in a pulmonary material of 1863 cases; and, 250 or 13.42 
per cent more in whom there was some question about the diag- 
nosis in the minds of the observers. In a former paper? the 


*Pathologie und Therapie der Kehl kopf-Tuberkulose, 1907. 


*Prognosis and Treatment of Tuberculous Laryngitis: An Analysis of Sixty- 
California State Journal of Medicine, October, 1908. - paket =) 
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writer reported 61 cases of laryngeal infections, making 29.3 
per cent in 208 patients who remained in the Pottenger Sanator- 
ium during the years 1906 and 1907 for a minimum period of 
three months. About this same average has continued throughout 
the entire twelve years that the institution has been open. If we 
were to count all patients entering the institution the percentage 
would be somewhat larger because most of those, whose stay is 
less than three months, belong to the very ill class. 

The material of different institutions will necessarily differ 
greatly. Those in which there is a large proportion of advanced 
cases will show the largest percentage of laryngeal involvement. 
This will depend somewhat too on the age and sex of the 
patients, as is well shown in the Tables I and II, taken from 
Lake’s monograph® on the subject. 


TABLE I. 


SHOWING PROPORTION OF INFECTION IN Mates TO FEMALES 


PROPORTION 
NUMBER 
AUTHOR OF 
CASES MALES FEMALES 

ENG RenVATOE Gg oreo ce IER Re enonee 500 delet 1 
IMT ae cee ccieies Bema aeem 6 400 2.17 1 
ISIGIIIGS & 5:6 Ces OCICS 376 1.5 i 
IROSGT EST otetGece ene ior Orne 2.4 1 
BRESO LG epe et maistle «tre ayn aftvel Sieh ne tis telee re edit 2.62 1 
SS ENETLE GL DMP eer ony cm DN eon Mae algo ie o y8 2,156 2.45 1 
PANT ELIOT SEN Cot hie oe ta tne Wiel dace: Sroseate 667 Q 44 1 

TABLE II. 


SHowinG PeRcENTAGE OF LARYNGEAL ULCERATION AMONG CaASEs OF PUL- 
MONARY TUBERCULOSIS ACCORDING TO AGE PERIODS 


PERCENTAGE OF 


AGE PULMONARY | LARYNGEAL LARYNGEAL 

PHTHISIS ULCERATION CASES 
ROTC OTRL EVAL casas is systaveae's’ s. onsee's 13 1 et 
ME OUY. CALS siete icveie al ake loe sot eee x one 39 4 10.25 
MEP O RV CATS setcr ile) talons) 1's! ele osc) 6 5 92 23 25.0 
PMO SUBVEAUSiricsioteFerers) ofa ei0 as) eh *e-* 406 130 32.0 
RE MORVEALS) vets soners/ «i shige a ee’ se one SOSmeue 112 36.96 
AMD ORVICBTS tsccrclelsieieis s.s.s's) «/evsher'e ei 179 67 37.43 
DE GORVICATS arersrcjevevsiors ieuejlle ose ahoreue @¢ 104 27 25.96 
CIE ORVGHES srattis Socalsteuete che 6 tele se 53 9 17.17 


3Laryngeal Phthisis or Tuberculous Laryngitis, William Wood & Co., New York, 1905. 
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Cause of Laryngeal Infection —The facts brought out in these 
two tables are difficult to explain. It would appear that there 
is something in the life and habits of men, as compared with 
women, which makes their larynges more prone to infection. 
Whether this is in the general or local resisting power of tissues 
or whether conditions are present in the larynx of the male 
which favor implantation of bacilli, that are not present in that 
of the female, is uncertain. The larynx of the male is doubtless 
exposed to more injurious influences on account of the con- 
ditions under which he must work; yet my observations would 
not indicate that those who work in dusty occupations are any 
more prone to laryngeal involvement than those who do not. 
It would be in accordance with our theory of laryngeal infection 
being a surface infection, to assume that there is something in the 
male, as compared with the female, either in the relative re- 
sisting power of the laryngeal tissues which invites penetration 
by the bacilli, or in the size and shape, or in the innervation of 
the organ itself, which favors a longer contact of the bacilli. 
Kither of these conditions would favor implantation. Could it 
be that the comparatively large larynx of the male permits of 
greater surface contact or longer surface contact of sputum 
without inciting the cough reflex or without encroaching upon 
the glottic clink, so as to make it imperative on the part of 
the patient to clear it away; or, is there a lessened sensibility in 
the male larynx, as compared with the female? 

It is further interesting to note in Table II that the incidence 
of involvement of the larynx is not coextensive in point of age 
with the pulmonary involvement. While the greatest number 
of infections in the larynx in the above table appears in the 
decade 21-30 years; yet this is not the largest percentage when 
comparing the total number of laryngeal infections with the 
total number of pulmonary infections as shown in column four. 
Laryngeal tuberculosis belongs to a riper age than pulmonary 
tuberculosis. An explanation of this might be found in the 
increased chronicity of tuberculosis during the 30-60 year 
period, as compared with that prior to this; the greater chron- 
icity favoring infection by increasing the amount of contact and 
the time of contact of the bacillus laden sputum with the tissues 
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and causing reflex trophic changes through the laryngeal nerves. 

The difference in the incidence of tuberculosis of the larynx 
determined clinically as compared with that found postmortem 
may be realized by comparing the above clinical diagnoses with 
the pathological findings of Kidd and Heinze. 

Perey Kidd‘ writing in Allbutt’s system, says infection 
of the larynx was found by him in 50 per cent of all cases 
postmortem. 

Heinze is quoted by West® as having examined fifty consecu- 
tive cases of fatal tuberculosis postmortem, and finding only three 
in which tuberculosis did not exist in the larynx, trachea, or both. 
It was found in the larynx alone in 23, in both larynx and trachea 
in 24; in trachea alone in 2. 

Methods of Invasion.—Primary tuberculosis of the larynx was 
formerly reported comparatively frequently ; but the majority of 
such cases will not bear investigation. Richard Lake quotes the 
paper by Aronsohn® who collected thirty-four cases of reported 
primary tuberculosis of the larynx from the literature. After 
carefully examining the cases he states that only three of them 
were proved postmortem to be tuberculosis and not to have tu- 
berculosis of the lungs. Nine showed, postmortem, an old lesion 
in the larynx and a recent process in the lungs, and twenty-four 
were reported clinically without signs being found in the lungs. 
Leke reports two cases from his own practice extending through 
the eustachian tube from an infection in the ear. 

The meaning of primary infection of the larynx today is some- 
what different from what it was a decade or more ago. At that 
time it was supposed to be the only focus in the body, but now 
it means an infection of the larynx, the lungs being free. 

From our study of infections we can understand how bacilli 
coursing through the blood stream might be strained out in the 
capillaries of the larynx, the same as any other organ or part. 
At the same time this organ must be extremely rarely infected 
in this manner. 

We now and then see a miliary infection of the larynx as a 
part of a general miliary process. Such a case is under my 


4Allbutt and Rolleston: System of Medicine, Macmillan Co., New York, 1909. 
5Diseases of the Organs of Respiration, London, 1902. 
®Archiv fiir Laryngologie und Rhinologie, Bd. v, 1896, p. 210. 
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care at the present time. The patient had suffered from a 
slightly active pulmonary tuberculosis for more than two years; 
when, following acute caseation, there was a general dissemina- 
tion throughout both lungs, the larynx, pharynx, both ears, 
meninges, and probably the intestinal tract. 

Nearly all cases of laryngeal tuberculosis are found in pa- 
tients with open pulmonary tuberculosis. This fact is sugges- 
tive as to the method in which infection takes place. It seems 
to me that it cannot be commonly caused by any other method 
than that of surface infection. 

We must class infections of the larynx along with those in the 
trachea, and those in the intestinal tract, as having common 
modes of implantation. 

The tuberculous infection of the larynx has the same char- 
acteristics as that of the intestines in adults. Jt follows the rule 
noted by Koch in the guinea pigs which are reinfected; that is, 
it is limited to the tissues where implantation occurs without 
the neighboring glands becoming infected. It is rare in either 
of these complications to find the lymphatic glands which re- 
ceive drainage from the infected structures to participate freely 
in the pathological picture. 

The larynx is not connected with the lung anatomically, either 
through the blood or lymph stream sufficiently directly to war- 
rant frequent infection through these channels, although there 
is nothing to prevent such an infection from occurring now and 
then. The great mass of laryngeal infections, however, come on 
after the ulcerative stage has been reached in the lung and after 
the bacillus-bearing secretions have had an opportunity to pass 
over the surface of the larynx. This suggests surface infection 
as being the probable explanation of the frequency of involve- 
ment in this organ. This is also suggested by the fact that in- 
fection is most common in the posterior portion of the larynx 
where the contact with sputum is greatest as is shown in Table 
II, taken from a former paper by the writer.? The posterior 
wall was affected to some degree in every case there reported. 

This fact is also shown in the analysis of the 498 cases re- 
ported by Besold and Gidionsen referred to above. The posterior 
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TABLE III. 


SHowine DirreRENcE IN Prognosis or TuBeRcuLOUS LARYNGITIS ACCORDING 
TO THE LOCATION OF THE LESION 


APPARENTLY 

peas ARRESTED | IMPROVED | UNIMPROVED 
LOCATION OF LESION| NO. 

NO. % no. | % | No. | % | No. % 


Interarytenoid space.| 10 10 100 
Int. space and aryte- 


wwe ele eee ele ew we ele we we ele we ww ete we wwe 


MOIS cetisee 13 13 100 
Int. space, aryt. ‘and 

cords.. Sieeercte 22 6 27.27) 1 4.55) 14 163.18 1 4.55 
Int. space, ‘aryt. and 

ventricles....... 1 1 LO Op i iecaom veils erencste: | easrecats ayes oon eal weve etea0)| Worwtole 1 
Int. space, aryt., cords 

and ventricles..... 8 1 12.5 1 12.5) -5 |62.5 1 12.5 


Int. space,aryt. ,cords, 
ventricles and epi- 
glottis. . siciairedy aA 1 VAD ONE veo asen 3 142.82 3 42.82 


wall of the larynx was infected alone in 107 cases; in conjune- 
tion with both vocal cords in 87 cases; with one cord in 53 
eases; and in combination with other parts of the larynx in 
98 cases. Since the table omits to show the location of the in- 
fection in 71 cases, this gives us a total of 345 infections of the 
posterior wall out of a material of 427 cases; or a percentage of 83. 

Prognosis.—The most important factor in the prognosis of tu- 
berculosis of the larynx is the extent and character of the ac- 
companying pulmonary lesion and the general reacting power of 
the patient. A slight or moderate infiltration will nearly always 
heal in a patient in whom the disease has not seriously under- 
mined the general constitution; while, if the pulmonary condi- 
tion is active and the disease is spreading, with a general re- 
duction in the strength of the patient then more than improve- 
ment on the part of the larynx must not be expected. 

A severe infiltration or ulceration offers a very fair prognosis 
in patients in whom the pulmonary involvement is neither ex- 
tensive nor markedly active providing the general reacting pow- 
ers of the patient are good; and, providing, in case of ulceration, 
the ulcer is so situated as not to cause dysphagia and interfere 
with nutrition. In many eases of advanced pulmonary tuber- 
culosis the larynx will heal although the lungs do not. 

In progressive, rapidly extending, pulmonary tuberculosis, the 
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prognosis in laryngeal infection is bad, and little can be expected 
of treatment beyond the relief of the most urgent symptoms. 

The prognosis also depends very much upon the character 
of the lesion. Slight infiltrations or ulcerations offer excellent 
prognoses; moderate infiltrations and ulcerations offer a prog- 
nosis less favorable; while in severe progressive infiltrations and 
ulcerations the prognosis is grave. Those lesions associated with 
perichondritis are particularly grave. 

The location of the lesion also has a very important bearing 
on prognosis. Those portions of the larynx which are best sup- 
plied with blood and lymph yield most readily, probably because 
the protective substances which are elaborated by the body cells 
are applied more directly to the focus. Lesions in the inter- 
arytenoid space, and those running up on the arytenoids them- 
selves yield more readily than do those which involve the cords, 
ventricles and epiglottis. Lesions of the epiglottis are particu- 
larly grave both because of the pain and because of the inter- 
ference with deglutition. 

The influence of healing of the larynx upon the general tuber- 
culous process must not be overlooked. The laryngeal complica- 
tion, particularly if it produces aphonia, has a very depressing 
effect upon the patient. The depressing effect of the pain, which 
is sometimes excruciating, can readily be understood; and the 
effect of its relief upon general prognosis is evident. 

Diagnosis.—Diagnosis of tuberculosis of the larynx is not as 
simple as might seem. The difficulty is particularly great where 
the patient is not known to be suffering from pulmonary tu- 
berculosis. Patients who suffer from tuberculosis have many 
laryngeal conditions which are confusing. 

In many instances there is a chronic thickening, particularly 
of the cords, which is brought on by different conditions present 
in the larynx, such as irritating discharges and repeated cough- 
ing. It is, at times, extremely difficult to differentiate between a 
tuberculous involvement and a simple involvement under such 
circumstances. When other portions of the larynx are involved, 
however, the difficulty is not so great. 

Hoarseness.—Hoarseness is a common symptom of tubercu- 
losis of the larynx but is often present during the course of pul- 
monary tuberculosis as a result of other causes. 
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A slight hoarseness is often found as a symptom of early tu- 
berculosis of the lung, and when the larynx is examined for a 
weak voice, or slight hoarseness, if the picture is that of a gen- 
eral relaxed condition of the cords or an interference with ad- 
duction, it should call for an examination of the chest before a 
diagnosis is made; for this is an extremely common result of re- 
flex irritation of the laryngeal nerves, the afferent impulse com- 
ing from the inflammation in the lung. In cases of marked shift- 
ing of the mediastinum, hoarseness is often present. 

Under the discussion of the Symptoms and Physical Signs in 
Pulmonary Tuberculosis (Volume I, page 385) I discussed at 
some length the reflex interference with the innervation of the 
larynx, through both the superior and inferior laryngeal nerves, 
which is produced by the inflammation in the lung, and showed 
how both a relaxed condition of the cords and an interference 
with adduction may result from this reflex cause. I have seen 
this reflex disturbance so great during acute cavity formation 
that complete aphonia was present over a period of several days. 
Huskiness, at times, may also be due to tenacious mucus collect- 
ing on the cords. Hoarseness in tuberculosis of the larynx may 
not be confined to infection of the cords. Sometimes tumefac- 
tions in the interarytenoid space will prevent approximation; at 
other times infiltration and bulging of the ventricles are ac- 
countable for it; and, still again, an involvement of the arytenoids 
themselves may be sufficient to interfere with approximation. 

Pain.—Pain is a very common symptom in tuberculosis of the 
larynx, and while it is usually discussed as being present during 
swallowing, pain is also sometimes present when the larynx is 
at rest. It is not uncommon for this pain to radiate toward the 
ear, especially when the epiglottis, the arytenoids, or the ventri- 
eles are the seat of the infiltration or ulceration. 

Aside from the pain present during and depending upon tu- 
berculosis of the larynx, a similar one is at times found during 
the course of tuberculosis of the lungs when the larynx is free 
from infection. This is particularly true in old chronic cases. 
I have had patients complain of this pain radiating to the ear in 
whom repeated examination revealed no visible laryngeal in- 
volvement. My explanation of the symptom is that it is a 
neuritis affecting the laryngeal nerves, of reflex origin, the same 
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as the pain which is so commonly found in the shoulders in the 
presence of old chronic lesions. 

Painful Deglutition—Painful deglutition may be a pronounced 
symptom in advanced ulcerative tuberculous laryngitis, no mat- 
ter where the location of the ulcer. It is particularly painful 
when situated on the epiglottis and in the ventricles, and less so 
when involving the arytenoids or interarytenoid space and cords. 
It is also painful when perichondritis is present. Whenever infil- 
tration or ulceration are widespread, difficulty in swallowing is 
apt to be encountered. The parts become inflexible, and often 
when the epiglottis is involved, food will be forced forward into 
the nares, causing great discomfort; and, at times, the food 
passes down into the larynx, causing cough and strangling. 

Cough.—Cough is a common symptom and, at times, becomes 
extremely distressing to the patient, disturbing rest and retard- 
ing progress. The cough often assumes a different quality, ac- 
cording to the part affected. The physician who has had wide 
experience in treating tuberculosis of the larynx can guess with 
a degree of accuracy as to the location of the lesion when he 
once hears the patient cough. 

Obstruction to Respiration.—Obstruction to respiration is now 
and then feared in tuberculosis of the larynx. In my ex- 
perience I have seen only one case, however, where I felt anxiety 
regarding this, and in this case the symptoms were so urgent 
that we were ready to make a tracheotomy at any time should 
necessity present; but, after a few days’ acuteness, the obstruc- 
tion passed away and no further danger was threatened. 

Secretion.—In some eases of tuberculosis of the larynx there 
is a diminution of secretion, the patient suffering from consider- 
able dryness of the part. Far more commonly, however, we find 
an increase in the amount of secretion when the larynx is in- 
volved. This, at times, amounts to several ounces per day. It 
is usually most marked when a severe ulceration is present and 
produces great discomfort by causing a continuous desire to 
swallow or expectorate. This secretion is, for the most part, 
thin and watery. 

Examination of the Larynx.—The laryngoscopic examination 
is a very important procedure in diagnosis. While a tubercu- 
lous involvement may often be suspected by the clinical history, 
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yet the diagnosis should not be made until the larynx is eare- 
fully inspected; and, even then, doubt will at times exist. Any 
part of the larynx may be affected, and the infection may show 
all the different pathological changes from miliary tubercles to 
severe ulcerations. The greatest factor in diagnosis is experi- 
ence. 

Syphilis, malignant growths, and chronic simple laryngitis are 
to be differentiated from tuberculous laryngitis. This task is 
not always an easy one. The fact that tuberculous laryngitis is 
practically always secondary to an open pulmonary lesion is of 
great importance. I would caution, however, that the presence 
or absence of the pulmonary lesion be determined by careful 
examination. Too often pulmonary tuberculosis is excluded 
by superficial and insufficient examination. The service of an 
expert should be obtained in case of doubt. It was formerly 
taught that tuberculous laryngitis could be differentiated from 
syphilitic by the difference in localization; syphilis affecting the 
anterior portion of the cords, tuberculosis, the posterior, and that, 
in cases where the posterior portion was affected by syphilis, it 
was apt to be confined to one arytenoid, while in tuberculosis 
both are involved. These statements have no diagnostic impor- 
tance attached to them, and would be misleading if followed. 
Malignant growths can usually be determined after repeated 
examination. 

Lake rightly warns against diagnosing all affections of the 
larynx in tuberculous patients as tuberculous. He makes the 
surprising statement, however, and attributes much importance 
to it, that: ‘‘It is well known that in cases of tubercular laryn- 
gitis the physical signs of pulmonary phthisis become masked to 
an extraordinary extent. Dullness is frequently reduced, and 
in mild degrees of consolidation even abolished. The note over 
a cavity is at times apparently normal, and all adventitious 
sounds more or less masked; in fact, the physical signs are not 
uncommonly negative, or confined to a few moist sounds or to 
bronchial breathing. From this it will be evident that it takes 
a wide experience in the examination of the chest to estimate 
correctly the pulmonary condition in the class of cases under 
consideration.’’ This statement I am unable to confirm. I can 
see no reason why it should be so, and would feel that errors 
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would be committed if examiners should attempt to attribute 
diagnostic importance to the statement. 

My experience will not confirm the oft repeated statement that 
the tuberculous infection is preceded by a paleness of the mucous 
membranes. If the infection takes place late in the disease after 
the patient has suffered from anemia, then the mucous membranes 
of the larynx will show the condition of paleness before infec- 
tion occurs. If it oceurs when the patient is in a robust physi- 
cal condition, and not anemic, the mucous membranes will not 
be anemic prior to infection. A paleness is often seen after in- 
filtration has been present for a time and prior to ulceration oc- 
curring; but such a thing as a ‘‘pretuberculous paleness’’ seems 
impossible and inconsistent with our knowledge of the methods 
of infection, the pathology, and the clinical course of tubereu- 
lous laryngitis. 

The various laryngeal pictures can best be remembered after 
being seen. 

Tuberculin is, at times, of value in clearing up doubt as to 
diagnosis. In order to utilize this test, the appearance of the 
larynx should be carefully observed for several days prior to 
the injection of the remedy. The diagnosis in this ease depends 
upon the focal reaction, which is more uncertain than the cu- 
taneous reaction. When tuberculin is brought in contact with 
the tissue cells of the skin a reaction will almost universally oe- 
cur in strong individuals if active tuberculosis is present. This 
does not hold for the focal reaction when the tuberculin is in- 
jected into the tissues. The dosage required for a focal reaction 
varies greatly at different times; so, at one time a reaction might 
follow the injection of a given dose, while at another it might 
not. Repeated examinations, beginning from four to six hours 
after the injection, and continuing for twenty-four to thirty-six 
hours will usually find the reaction if it occurs. One examina- 
tion on the day following might easily miss a reaction because 
of its having occurred sooner and having passed off; or because 
of its coming on later. 

Treatment.—In considering the treatment of tuberculous laryn- 
gitis, the most important fact is to recognize that it is only a 
laryngeal localization of a tuberculous infection elsewhere in 
the body, usually in the lungs, and that it is not a distinct dis- 
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ease of itself. The treatment consists of that which is efficacious 
against tuberculosis in general. Whatever local measures are 
applied must only be expected to keep the process clean, and 
relieve cough and pain. The cure is that of tuberculosis in any 
other part of the body, and I would refer my readers to those 
chapters dealing with treatment in general for its discussion. 
Hygienic living, open air, adequate food, regulated rest and ex- 
ercise, hydrotherapy, phototherapy, psychotherapy, and tuber- 
culin, are the major measures to be employed. Many minor 
ones may be used, each of which will add something toward 
cure, but these are the important factors which will raise re- 
sisting power and furnish the specific stimulation necessary to 
bring about healing. Proper hygienic care of the upper air 
passages should always be used in conjunction with other meas- 
ures. 

Many local measures may be used at times to advantage. An 
alkaline spray such as one made after the following formula is 
pleasant, keeps the parts clean, and has slight anesthetic prop- 
erties: 


BR Acid earbol gr. xx-lx 
Glycerin 3 iii 
Sod. bicarb. 

Sod. biborat. aa gr. xv 
Aq. dest. q. s. ad. 3 iv 
M. 


Sig.: Use as a spray in the throat several times a day. 


When ulceration is present I have found menthol in olive oil 
distinctly advantageous in relieving pain, particularly the dys- 
phagia. I employ the following formula: 


BR Menthol 3 ss-i 
Ol, Oliv = & iii 
M 


Sig.: Gargle the throat before meals, allowing the solu- 
tion to remain in contact with the tissues for a few seconds. 


In making up this formula care must be used in dissolving 
the menthol. This can be done by gently heating. The medica- 
ment should be allowed to run down in the larynx and come in 
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contact with all painful and ulcerated surfaces. Some patients 
object to the taste of the olive oil, but, when they do not, this 
formula will prove to be a very valuable aid in relieving their 
pain. The influence of the menthol usually lasts long enough 
for the eating of a fair amount of food. 

Inhalation of anesthesin according to the following formulas 
suggested by Lockard is often valuable. 


KR Anesthesini 3 Vv 
Mentholi 3 iv 
Ol. Olive fi5 iv 
Or 
BR Anesthesini gr. xlv 
Sp. vini. rect. fiZ, iss 
Aq. dest. fiZ ii 


Sig.: Inhale for ten minutes. 


Orthoform is the old standard remedy which is relied on most. 
It may be blown into the larynx by a powder blower, or it may 
be employed as an emulsion made up fresh with the white of egg. 
When the cough is severe heroin may also be mixed with the 
powder to advantage. The following formula for using ortho- 
form in emulsion has been recommended by Lockard: 


RB Menthol 1-15 parts 
Almond oil 30 parts 
Yolk of egg 25 parts 
Orthoform 12 parts 
Water to 100 parts 


Cocaine which was formerly used so much in the treatment 
of tuberculous laryngitis is used very little now, especially by 
those who attempt to bring about healing instead of palliation. 
When persisted in, its use causes a general relaxation of the tis- 
sues and seems to make matters worse. Protargol in 10 per 
cent solutions and argyrol in 10 to 25 per cent solutions are of 
value. I have never found it necessary to use lactie acid, or 
any of the strong solutions so often recommended. Neither 
have I found it necessary to resort to operative measures. In 
fact, I disapprove of all such as being harmful and meddlesome. 
They do not meet the pathological conditions present. Strong 
antiseptics can be applied to the tuberculous ulcers indefinitely, 
but they do not cure the ulcer. Scraping and excision may be 
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followed by relief for a time, but are usually followed by con- 
ditions worse than before. Conservative measures will prove 
satisfactory in so large a percentage of cases that they should 
be the main part of any line of treatment employed. 

Rest to the larynx is valuable particularly when the cords are 
injured. I do not see the necessity, however, of compelling all 
cases of tuberculous laryngitis to whisper regardless of the loca- 
tion of the lesion. The judgment and common sense of the 
laryngologist should be used in employing rest, the same as other 
measures. 

Tracheotomy has been advised and employed in order to re- 
lieve the larynx of all work. In several hundred cases which I 
have treated I have not used it, nor can I see any reason for 
using it, except in ease of threatened suffocation, if the patient 
is properly guarded and treated. 

Compresses to the larynx wet in cold or warm water and cov- 
ered over snugly by dry bandages often prove very effectual 
in relieving the tendency to cough and in lessening pain. This 
often proves to be a specially valuable routine measure. 

The efficacy of the treatment of tuberculous laryngitis can be 
greatly increased by the intelligent administration of tuber- 
culin. This, combined with other measures, increases the per- 
centage of cures above that produced by the general tonic meas- 
ures alone, as can well be seen if one will observe the effect when 
properly administered. Like all other measures which require 
skill in their application the results are in proportion to the in- 
telligence which guides its use. The principles of its use, as 
given in Chapter XL, should be followed. 

There is a wide difference in the opinion usually held by 
laryngologists, and specialists in tuberculosis on the treatment of 
tuberculous laryngitis. The tuberculosis specialist has had most 
- to do with establishing the fact that tuberculosis of the larynx will 
heal. This is due to two things; first, he makes his diagnosis 
earlier, and finding the disease as an early infiltration, he sees it 
heal; second, he is in a better position to care for the tuberculosis 
in general, a condition which is absolutely essential to the cure of 
the trouble in a large percentage of cases. 

It must be remembered that tuberculosis of the larynx is only 
the localization of the general process and that its cure, like 
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tuberculosis anywhere, depends on following a careful regime 
over a prolonged period of time, and in building up the patient 
and keeping his resisting power high. 

The laryngologist, on the other hand, as a rule, sees, or at 
least, recognizes mostly ulcerative lesions, consequently he is 
dealing almost exclusively with end results instead of with early 
lesions. He is too apt to consider it from its local aspect instead 
of its general bearing. Further, from habit and training, he is 
prone to rely on local measures for its relief. 

Lockard® takes a broader view than laryngologists as a rule. 
While he has great faith in local applications, at the same time 
he insists most strongly upon constitutional measures. He relies” 
very largely upon the use of pigments such as lactic acid, in 
increasing strength ranging from 20 per cent to 100 per cent; 
but particularly on formalin, beginning with a strength of 3 per 
cent and gradually increasing to 10 per cent, applications being 
made every day or every other day. He further insists on rub- 
bing this in with an applicator having a firm handle, so that 
considerable pressure may be exerted, believing that the value 
of the application depends on rubbing it into the tissues. 

He has been disappointed in his results with tuberculin and 
believes it to have no effect beyond that which can be pro- 
duced, or is produced by other measures. My experience is di- 
rectly contrary to his in this particular. I have seen most ex- 
cellent results follow the use of tuberculin, in conjunction with 
the use of general hygienic measures. Local applications, in my 
hands, have been confined to keeping the larynx clean by alka- 
line sprays, relieving pain or dysphagia, where possible, and 
using only such mild applications as protargol or argyrol. 

This fact goes to show that men may arrive at the same re- 
sult by different measures; and, further, that tolerance should 
be accorded to every man’s opinion and respect accorded his 
work, providing a satisfactory result is obtained, whether it is 
accomplished according to one’s individual ideas or not. 


’Tuberculosis of the Nose and Throat, C. V. Mosby Company, St. Louis, 1909. 


CHAPTER XXIV. 


TUBERCULOUS ENTERITIS. 


Primary Intestinal Tuberculosis—The question of primary in- 
testinal infection received much discussion following Koch’s an- 
nouncement at the London Congress, that, owing to the fact that 
primary intestinal tuberculosis was so rare, ingestion tubercu- 
losis was negligible, consequently bovine bacilli could not be a 
common source of infection in man. 

We now know this reasoning to be false because bacilli will 
pass through the walls of the intestinal tract, without leaving a 
trace; and, when once through the mucous membrane they may 
either be carried to the mesenteric glands, or, what is more com- 
mon, be carried with the chyle through the thoracic duct and 
poured directly into the circulating blood, according to the 
experiments detailed in Volume I, Chapter II. The fact of bacilli 
entering the body through this portal then, is the same as that 
of those entering by any other route. 

As I have discussed elsewhere, surface infection occurs, as a 
rule, only as a metastatic infection after the cells have developed 
a specific defense. Prior to this time bacilli pass through the 
mucous membranes apparently unhindered and are carried di- 
rectly to the lymphatic glands, consequently we find primary 
tuberculosis of the intestine as a very rare condition. Wider- 
hofer found the mesenteric glands involved in 83 children; but, 
was unable to find, after careful search, a single infection of the 
intestinal wall in any of these. The frequency with which un- 
doubted primary mesenteric gland tuberculosis is found may be 
inferred from the following statistics quoted by Fiirst.1_ Bouvaird 
found primary lesions in 1.5 per cent, Still in 3.3 per cent, Carr in 
4.2 per cent, Hof in 7.2 per cent, and Woodhead in 11 per cent of 
the total number of children examined by each. It would be 
likewise erroneous to consider that the percentage of infections 
of the mesenteric glands is any indication of the percentage of 


4Die Intestinal Tuberkulose-Infection, Stuttgart, 1905. 
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body infection through the intestinal tract, because the bacilli 
may be taken up by the lacteals, carried through the thoracic 
duct and poured into the blood stream to be strained out in 
the lungs; or, escaping this, to be carried to any part of the 
body. Neither is it necessary that the bacilli produce a frank 
clinical tuberculosis in the pulmonary tissue should they be 
strained out in them. They could, after gaining access to the 
lymph channels, be carried directly to the lymphatie glands 
which drain the area in which they become implanted. This may 
be the explanation of many of the primary foci described 
by Ghon in his remarkable work. When bacilli become im- 
planted in the intestinal wall to form the primary infection, we 
must look upon it as more or less of an accident, because prior 
to the time that the body cells are sensitized and able to put 
up a specific defense it is the rule for bacilli to pass through 
those structures without hindrance; and, after the cells have 
developed specific cellular defense it must be exceedingly rare 
for sufficient bacilli to be ingested to overcome the defense of 
the cells and cause an infection, except as a result of swallowed 
sputum from ulcerative pulmonary lesions. On the other hand, 
when one considers that no matter how great the care used, pa- 
tients suffering from open lesions swallow bacillus-bearing spu- 
tum daily and often in large quantities, the relatively greater 
danger to the patient from his own sputum, as compared with 
the danger from bacilli coming from without is quite clear. Con- 
sequently, primary intestinal lesions are extremely rare; and 
superinfection by way of the intestinal wall, with the source of 
inoculation outside of the body of the patient, must likewise be 
uncommon. 

The degree of danger to the intestine to which the patient 
suffering from open pulmonary tuberculosis is thus exposed, as 
compared to others, is not generally appreciated. A smear of 
the homogenized stool as detailed in Volume I, Chapter XX, when 
stained and examined after precautions were taken to rid the 
intestinal tract of bacilli showed bacilli in about 50 per cent 
of the advanced patients in the Pottenger Sanatorium. 

Metastatic Tuberculosis of the Intestines.—Intestinal tuber- 
culosis is nearly always secondary; and, like laryngeal tubercu- 
_ losis, is nearly always secondary to infections in the lungs. Like 
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laryngeal tuberculosis it is also a metastasis which is caused 
by surface infection. 

That it is an infection which takes place secondary to a focus 
elsewhere in the body may be inferred from the relationship 
which exists between it and the regional glands. Like metastatic 
pulmonary tuberculosis, and laryngeal tuberculosis, intestinal 
infection bears the same relationship to the regional lymph 
glands that a second inoculation of a previously infected guinea 
pig bears to the regional glands,—that is, the glands are not in- 
fected. The reaction between the bacilli at the point of inocu- 
lation and the local cells is such as to hold the bacilli captive 
and prevent their escape. The chief struggle for mastery has 
been transferred from the lymph and other protective elements 
with which the body is naturally endowed, to the tissue cells 
which are now endowed with specific defensive power. Not so 
in the case of the primary foci in the lung which have been de- 
scribed by Ghon. These infections being primary, occur in tis- 
sues which are not endowed with specific defense. The local 
cells at the point of implantation are not able to ward off the in- 
fection or hold it in check; so the protection of the lymph ele- 
ments must be relied upon and the bacilli are accordingly car- 
ried from the point of inoculation to the regional lymphatic 
glands which enlarge and take part in the process. The same is 
true of infections in the glands of the mesentery as related to 
primary infection of or through the intestinal wall. 

Factors Predisposing to Intestinal Infection—The location of 
the lesions in infection of the gastrointestinal canal indicates 
that retardation and stagnation of the bowel contents is an im- 
portant factor. That this should be true may be assumed from a 
comparison with the implantations of bacilli which occur in the 
lung and larynx. Bacilli require to be in contact with the tis- 
sues a certain amount of time in order to become implanted and 
produce infection; so we expect those parts of organs which show 
retardation of blood and lymph flow to become infected with 
greatest ease when the infection occurs through these channels. 
Thus, the apices of the lungs of adults are more prone to infec- 
tion than the bases. When surface contact is the source of in- 
fection, conditions which retard the progress of the bacillus- 
bearing material favor infection. This is evident in the larynx 
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and in the lower part of the ileum, the cecum, the ascending 
colon, the appendix, and the rectum. 

The contents of the intestinal canal pass rapidly through the 
duodenum so that bacilli have little chance for implantation. 
It is in the lower portion of the ileum, the cecum, and ascending 
colon, those parts of the gut where retardation of contents oc- 
curs, that infection is common. The importance of retardation 
of contents as a factor in infection may be inferred from the 
localization in the colon as shown by the statistics of Fenwick 
and Dodwell, quoted by Maylard?. In 883 bodies examined post- 
mortem some part of the intestine was ulcerated in 500 cases. 
The ascending colon was affected in 51.4 per cent, the transverse 
colon in 30.6 per cent; the descending colon in 21 per cent; and 
the sigmoid in 13.5 per cent. 

The gradual progressive reduction in percentage of infections 
from cecum to sigmoid also bears a relationship to the absorp- 
tive properties of this canal, and this may be an important factor 
in what otherwise seems to be a more or less clear case of in- 
fection because of longer contact. It is at least well to bear in 
mind that the lower portion of the ileum, the cecum, and ascend- 
ing colon have two points in common. Each represents the part 
of their respective portions of the canal where slowness of pas- 
sage of contents and absorptive activity are most pronounced. 

Not only do we have particular portions of the gut especially 
prone to infection because of the natural retardation of contents, 
but, as discussed in Volume I, Chapter X, there are many con- 
ditions in tuberculosis, which exaggerate stasis of the bowel 
contents; and these become more marked as the disease pro- 
gresses and the pulmonary destruction increases. 

It is also supposed that local irritations in the intestine, such 
as those produced by stasis, constipation, enteritis, and colitis, 
and such diseases as dysentery and typhoid which cause distinct 
lesions in the gut, are a direct predisposing factor in infection. 
Anything which will tend to aid the implantation of bacilli, 
whether by furnishing conditions in the intestinal wall which 
favor lodgment of bacilli, or which keep the bowel contents long 
in contact with the surface favor infection. 

One striking feature in these infections is the fact that they 
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are so prone to involve the solitary glands and follicles. It is 
probable that these lymphatic structures in discharge of their 
protective services to the organism, take up the bacilli in such 
quantities that they are not able to destroy them and conse- 
quently infection results. 

The fact that the general resistance of the patient gradually 
wanes as the disease advances and the toxemia becomes more 
marked, is probably also an important factor in the infection of 
the intestines, the same as it is elsewhere. We probably do not 
take into consideration sufficiently the effect of the trophic dis- 
turbances in favoring implantation. The nerves (both vagus 
and sympathetic) which supply the intestinal tract suffer a 
prolonged central stimulation from toxins produced by and as 
a result of the disease, as well as peripheral irritation by the in- 
flammation in the lung, which must necessarily cause trophic 
changes in the cells of the intestinal wall, thus lowering their re- 
sistance to infection. The body defenses put up a long hard 
fight against the ever advancing tubercle bacilli; but in a large 
proportion of those who reach the open stage, unless they are 
given the most careful management, the fight is a gradually los- 
ing one. As the disease advances, the destructive process in- 
creases, complications take place, degenerations occur, the func- 
tion of important organs is depressed and there is a gradual 
spreading of the disease beyond the confines of the lungs to other 
tissues and organs. While there is evidence of the spread of 
tuberculosis to such organs as the larynx and intestines in 
many cases in which the disease is not so far advanced, these 
organs are affected in two-thirds, or more, of those dying of the 
disease. 

Pathological Changes.—As mentioned above, the lymphoid tis- 
sues are prone to infection and these are most abundant at the 
lower portion of the ileum, and the cecum. Pyer’s patches offer 
a favorite seat for infection in tuberculosis, the same as in ty- 
phoid. <A point of differentiation in these two forms of ulcers is 
the shape of the ulcer, that of typhoid running the long way of 
the intestine, while that of tuberculosis encircles it. The reason 
why the tuberculous ulcer encircles the gut is because after in- 
fection has once occurred, the metastases follow the lymphatics 
which run around, instead of lengthwise of the intestine. 
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Tubercles in the intestine follow the same changes that they 
do elsewhere. The process may result in the formation of new 
tissue, or in destruction of tissue. In the former case the gut 
thickens; in the latter there is necrosis and caseation with open 
ulcerations on the surface. There is considerable tendency to 
new tissue formation, even in the bases of the ulcers. As a re- 
sult of this perforation rarely occurs. I have observed perfora- 
tion of the intestine from a tuberculous ulcer in only one of my 
cases which I shall describe later (see page 661). 

When the serous coat is involved in the tuberculous process, 
adhesions are prone to follow. These may take place between 
other portions of the intestines, the abdominal wall, or some 
of the other abdominal viscera. 

At times there is a.tendency for the ulcer to advance; pus 
forms, and, unless relieved, burrows in the direction of least 
‘resistance. This may take a course along adhesions, if present, 
and so find its way into distant places; it may be absorbed or it 
may rupture. When it ruptures it may be into the bowel, the 
abdominal cavity, or even externally. Sometimes lime salts are 
deposited in the abscess cavity, thus obliterating it. 

Hemorrhage.—Regardless of the extensive ulceration that oc- 
curs now and then in the intestines, bleeding rarely occurs to 
any marked degree. The reason for this is the same as when the 
lungs are involved. The peculiar pathological process in tuber- 
culosis tends to an obliteration of the vessels, and this nearly 
always takes place before the ulceration occurs. 

Stricture.—Two types of stricture of the bowel are found in 
tuberculosis of the intestine. In one there is a general lymphatic 
process present. The walls of the intestine are thickened more 
or less uniformly and the lumen is sometimes reduced to a very 
small caliber. The other type is that which follows ulceration. 
The edges and bases of the ulcers thicken and these later con- 
tract, encroaching upon the lumen. These constrictions are, as 
a rule, several in number, depending on the number of ulcers. 
lf the constriction is great, that portion of the intestine which is 
proximal to the obstruction dilates. In some of the patients 
observed by me the obstructions were numerous and only about 
six inches apart. In the case reported on page 650 this interven- 
ing portion was so distended that the intestinal wall was as thin 
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as paper. This distension which results from both fecal con- 
tents and gas is a troublesome symptom. It is very painful at 
times. Complete obstruction rarely occurs. In the case just 
referred to the lumen of the gut at the point of constriction 
would barely admit of the entrance of a small pencil. 

Symptoms of Tuberculous Enteritis.—Intestinal tuberculosis, 
either of the hypertrophic or ulcerative type may be extensive 
and yet unsuspected from the clinical symptoms. This is sur- 
prising because of the fact that the bowel contents are continu- 
ously passing through the lumen of the diseased intestine; and, 
in the ulcerated type, over the denuded surfaces. One would 
expect pathological conditions to be painful under such circum- 
stances, but pain in the intestinal canal, except as elicited on 
pressure, seems to result only from distention of the circular 
fibers of the gut; consequently it is only present when the lumen 
is constricted by spastic contractures, or strictures due to patho- 
logical thickenings and, as a result of such contractions disten- 
tion occurs above the point of stricture. I have been greatly 
surprised at times to find at operation on the abdomen of tuber- 
culous patients, or at the postmortem table, a widespread tuber- 
culous enteritis which had shown no previous evidence of its 
presence. Although I have carefully observed many patients 
during the time that the bowel was becoming infected and many 
during the time that an infection existed, yet I am compelled 
to say that I know of no symptom or group of symptoms upon 
which we may positively base a diagnosis. 

Variable Appetite, Disgust for Food, and Nausea.—These have 
been the first symptoms that I have noticed in some patients, but 
these are present in so many other conditions that they are not 
diagnostic. The patients are apt to complain of the food. They 
think that if they could only have a change in diet they would 
gain; but such a change satisfies only temporarily. 

Effect on Nutrition—Disturbances in nutrition are brought 
about both by the lesion influencing the secretion and motility 
of the gastrointestinal tract, and by interfering with its absorp- 
tive power. Asa result of this there is usually difficulty in keep- 
ing the patient nourished. A patient who has been gaining ceases 
to gain, or loses weight. The loss, as a rule, is slow, but continu- 
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ous. In other cases the weight will remain stationary regardless 
of the consumption of large quantities of food. 

The symptoms vary according to the nature, the location, and 
the severity of the lesion and according to whether there is only 
one, or a few, or many foci. 

Pain.—This is a very uncertain symptom in tuberculosis of the 
intestine. I have seen severe widespread disease with no more 
pain than that which accompanies an ordinary case of colitis of 
moderate severity. Frequently, the pain when present, is colicky 
in nature, the same as it is in colitis; again, it is a soreness; and, 
at times, it is only experienced on pressure. It is frequently 
noted in the right iliac region, particularly when the appendix 
and cecum are involved; and, again, it is centered about fhe 
umbilicus. Less frequently it is complained of in other parts 
of the abdomen. Unfortunately, there is nothing distinctive in 
its character by which it may be distinguished from other pains. 

Pain at times becomes a prominent symptom in tuberculosis 
of the intestine. It may be either visceral or somatic. Visceral 
pain in tuberculosis is usually of a dull nature and results from 
the inflammatory process. 

The referred pain may be found in the skin, muscles or con- 
nective tissue which receive their innervation from the same seg- 
ments of the spinal cord (sixth to twelfth), which receive the af- 
ferent stimuli which pass from the intestinal tract through the 
spanchnies. Thus, the pain may appear in the right iliae region, as 
it does when the appendix and cecum are involved. Again, it may 
be centered about the umbilicus; or, at times, may be found over 
other parts of the abdominal wall. Pain due to tuberculous 
enteritis is the same as pain due to any other inflammatory con- 
dition of the intestines, consequently there is nothing distince- 
tive in its character. 

Change in Motility —It has been shown by Walter C. Alvarez® 
that an irritation in the gastrointestinal tract checks motility 
in the proximal portion of the gut and increases it in the distal. 
So we can see that tuberculous ulcers should exert a markedly 
disturbing influence on motility. We can see that this, too, 
should be of a double nature, sometimes checking the movements 


’The Motor Functions of the Intestine from a New Point of View, Journal American 
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of the bowel contents and again hastening it. This corresponds 
with our clinical observations. We sometimes find a constipation 
in the face of severe ulceration as determined by operation or 
postmortem; again we find diarrhea. Sometimes alternating con- 
stipation and diarrhea are found. The cases described later 
will illustrate these points. 

Stool._—_There are certain characteristics of the stool which are 
sometimes noted, although there is no regular departure from the 
normal to be observed. At times there is a peculiar disagreeable 
odor, which seems to be different from that in simple colitis. It 
is probably due to the admixture of partially digested and poorly 
absorbed food material, which has been hastened onward and dis- 
charged from the intestinal canal. Sometimes blood is found 
mixed with the stool. Mucus is commonly present. 

One characteristic which increases my suspicions in cases of 
suspected tuberculosis of the intestine is night stools. In simple 
enterocolitis the bowels usually move during the morning hours, 
the patient probably having two or three movements in the fore- 
noon. In tuberculous diarrhea, on the other hand, the motility 
seems to be increased to a greater extent, so the food which was 
eaten early in the day is discharged from the bowel during the 
night; then the movements continue during the day. The con- 
sisteney may be that of a normally formed stool, or it may be 
mushy, or watery. 

Bacilli in the Stool—The finding of bacilli in the stool was 
formerly thought to be of great value; but now this is known 
to have no bearing at all on diagnosis, because bacilli are pres- 
ent in the feces of practically all patients who have bacilli in the 
sputum. For the past ten years, in the Pottenger Sanatorium, 
we have disregarded their presence as being evidence of bowel 
infection. During the years 1906-1908, Doctor J. E. Pottenger 
examined the stools of all patients entering the sanatorium in 
order to find how commonly bacilli are present, even when pre- 
cautions are taken to avoid swallowing the sputum. The fol- 
lowing routine was employed. On entering the institution the 
patient was given a dose of castor oil. Instructions were then 
given to exercise extreme care not to swallow the sputum be- 
cause of the danger of infecting the intestinal tract. After care 
had been exercised for one week a stool was taken for examina- 
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tion. The stool was prepared in the most simple manner pos- 
sible. It was shaken in the shaking machine, and then a smear 
was made from the homogenized mass. To our great astonish- 
ment we found bacilli present in about 50 per cent of our ad- 
vanced cases, as shown in Volume I, Chapter XX. : 

This demonstrates not only the fact that bacilli in the stool 
are not evidence of tuberculous involvement in the intestines, 
but also offers definite proof of the high specific resisting power 
that the body cells develop against bacilli in the presence of an 
infection. Bacilli when once cast off from the ulcerating sur- 
faces in the lung may produce surface infection in the bronchi, 
trachea, and larynx, or be swallowed and produce the same sur- 
face infections in the intestinal tract; but, if we may judge from 
the fact that the lymph nodes which drain the areas involved 
are rarely infected, we are justified in assuming that all of this 
surface infection must be looked upon as being a result of mas- 
sive inoculation and as taking place after a weakening of the 
defense of the cells at the point of implantation has occurred. 
It is proof that both the general and specific defensive powers of 
the cells have, for the time being, been overcome. 

Temperature-—The temperature in tuberculosis of the intes- 
tines shows the same characteristics as that of tuberculosis else- 
where. The course may be afebrile during quiescence, slightly 
elevated with constant inflammation, and more markedly ele- 
vated when a tuberculous ulcer is forming. I have often thought 
that the temperature assumes a slight increase in diurnal varia- 
tion when the bowel is involved; but this is not constant, neither 
is it peculiar to this infection. The type that I refer to is shown in 
the charts accompanying Cases 2383 and 2161, pages 631 and 650. 

Pulse—At times, when the bowel is involved, we note a more 
or less marked disproportion between the pulse rate and the 
temperature, suggesting an increase in the inhibiting action of 
the vagus. I suspect bowel involvement as the cause of this if 
the case is one of advanced tuberculosis with temperature. I 
would particularly suspect this if the patient does not naturally 
show other signs of increased vagus tone. As shown in Vol. I, 
Chapter VII, however, this cannot be distinctive. A relative slow- 
ing of the pulse is frequently found during the course of pul- 
monary tuberculosis as a result of stimulation of the pulmonary 
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filaments of the vagus even during fever, as shown in Fig. 31, 
page 203. The result of stimulation of the depressor nerve in 
intestinal inflammations has long been known in non-tuberculous 
involvements. I have noted this same thing and have found it 
to add confirmatory evidence when intestinal tuberculosis is 
suspected from other symptoms, as shown in Fig. 163, page 649. 

Muscle Reflex.—It is probable that all inflammatory processes 
affecting the internal viscera cause reflex phenomena which are 
expressed on the surface of the body by means of central com- 
munication with the sensory and motor nerves in the segments 
of the spinal cord. Could we but determine these changes we 
would be possessed of valuable aids in diagnosis. We are con- 
_ versant with both the motor and sensory reflexes in appendicitis, 
diseases of the gall bladder, and ulcer of the stomach and duo- 
denum; but there is no reason for not suspecting the same phe- 
nomena when other portions of the gastrointestinal tract are 
inflamed, as in tuberculosis. 

These reflex sensory and motor phenomena are expressed 
in those structures which are supplied by nerves which are in 
reflex communication with the sympathetic nerves which sup- 
ply the intestines. This relation is shown in Plate VII, in which 
it is seen that the intestines are supplied by the nerves, splanch- 
nicus major arising from the fifth, sixth, seventh, eighth and 
ninth thoracic ganglia, and splanchnicus minor arising from. 
the tenth, eleventh and twelfth thoracic ganglia. Through these 
ganglia, the splanchnics communicate with the corresponding 
segments of the cord from which arise the muscles obliquus, trans- 
versalis, and rectus abdominis,—coming from the seventh to 
twelfth thoracic segments; and with the sensory nerves which 
supply the marginal portion of the diaphragm, the peritoneum 
of the anterior abdominal wall, and the skin over the abdominal 
wall. 

In many eases I have determined the viscero-motor reflex in 
the right abdominal wall when tuberculous ulceration was pres- 
ent in the lower ileum, appendix, cecum, or ascending colon, as 
proved later by operation or postmortem. 

- This increased muscle tone, which has proved so valuable in 
the diagnosis of simple appendicitis, should be valuable in tuber- 
culosis of the intestines. This is particularly true in patients 
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who are in good physical condition with normal abdominal mus- 
cles. If, however, this infection should be established later, af- 
ter degeneration of the muscles has occurred as a result of the 
disease, then increased muscle tonus would be extremely difficult 
to determine with any degree of certainty. 

Treatment of Tuberculous Enteritis—Primarily, the treat- 
ment of tuberculous enteritis is that of tuberculosis in general. 
Tuberculosis of the intestine is usually thought to be a faial 
complication; but this is not necessarily true. While there is 
no doubt that many implantations occur which heal without the 
process extending, and without ulceration taking place, and 
even scars at the site of previous ulceration are now and then 
found postmortem, the difficulty which attends the healing of 
a severe widespread infection in the intestinal wall, particularly 
after ulceration has occurred, is evident. The surface of the 
ulcers is constantly bathed in irritating mixtures of digestive 
juices and food in various stages of digestion, which probably 
produce more or less masceration of the tissues. 

When the diagnosis of tuberculosis of the intestinal canal has 
been made, the first thing to decide is whether or not there is 
hope of removing the infected area by operative measures; and, 
second, whether or not the patient is able to undergo the opera- 
tion, if otherwise thought advisable. It should also be con- 
sidered whether, if successfully removed, the patient’s general 
condition is such that recovery or sufficient improvement may 
be obtained to warrant the operative interference. 

In my experience there have been comparatively few cases 
which would meet the conditions just mentioned. As a rule a 
marked lesion, one with widespread and severe ulceration, is 
present before the symptoms are sufficiently marked to cause 
suspicion of the true nature of the trouble; and, further, the 
patient is usually well advanced in a serious ulcerative pulmon- 
ary involvement and quite often with continuous temperature 
indicative of marked toxemia when the infection occurs. 

Until we obtain better methods of diagnosing tuberculosis of 
the bowel so that we are able to detect it early, we cannot hope 
for great things even in the cases which would be otherwise oper- 
able. 


When the infection is confined to the appendix, or the ad- 
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joining tissue either in the ileum or cecum, operative procedure 
may be entirely satisfactory. The removal of the parts relieves 
the symptoms dependent upon the lesion, and when the infec- 
tion is not beyond the parts removed, results in cure. Unfortu- 
nately, it does not prevent further infection from the same 
source. In most of the cases that I have operated, unfortu- 
nately, there has been, at the time of the operation, or later, 
further infections in other parts of the canal, which made the 
benefit more or less temporary. 

If we are to hope for a cure to result the infection must be 
localized and there must be such an improvement result from 
the operation, or, because of it and other tonic and hygienic 
measures employed, as greatly to increase the fighting powers 
of the patient and raise his resistance to the enemy’s attack. 

It is the chronic hyperplastic type which offers the greatest 
relief from surgical measures. This type may be inferred from 
the colicky pains which attend the distention of the gut which 
occurs above the point of constriction, together with the thick- 
ened walls felt on palpation. Colicky pains, without the pres- 
ence of thickened walls are apt to be caused by spastic contrac- 
tions of the circular coat provoked by irritation within the 
canal rather than by mechanical obstruction, and should be re- 
lieved without surgical measures. The hyperplastic type may 
be accompanied by diarrhea, constipation, or normal stool. Often 
mixed types are present, a hyperplastic condition in one area and 
ulcerative in another. 

Operation may consist in either the removal of the area by 
excision, or excluding it from the canal by doing a short cir- 
euiting operation. 

The cases which cannot be successfully operated, which will 
comprise by far the greatest number of patients, require careful 
management. While many of these, in fact nearly all of them, 
will fail in securing a healing, yet most of them can be relieved 
and made comfortable during the greater portion of their remain- 
ing days. 

The first rule that I would lay down in treating these pa- 
tients is to shield the intestinal tract from harsh and irritating 
measures. Strong cathartics should always be avoided. On sev- 
eral occasions in my earlier practice when I was inclined to use 


46 TUBERCULOUS ENTERITIS 


calomel rather freely in the treatment of the acute gastrointes- 
tinal attacks which accompany tuberculosis, I saw a diarrhea 
precipitated by the resulting irritation which proved to be the 
beginning of an intractible diarrhea due to tuberculous infec- 
tion. While it is probable that the diarrhea would have mani- 
fested itself soon had the calomel not been administered, yet it 
forcibly called my attention to the advisability of avoiding all 
irritating measures when tuberculosis of the intestine is sus- 
pected. 

The diet should be carefully regulated. It must be nutritious; 
for it is upon the ability to maintain nutrition that the result 
will eventually turn. If constipation is present such laxative 
foods as oatmeal, honey, prunes, fruit sauces and jellies may of- 
ten be found sufficient to overcome it. If not, paraffin oil may 
be added and the bowels opened by an enema when necessary. 
Contrary to the usual opinion, constipation, either alone or alter- 
nating with diarrhea, is found very commonly as an accompani- 
ment of this complication. 

The diarrhea caused by tuberculous ulcers in the intestinal 
wall is extremely difficult to control by diet alone and often even 
by diet reinforced by other measures. The diet, however, should 
be suited to the condition present, bearing in mind that an 
adequate amount of food must be taken if progress is to be 
made. It is advisable to eliminate fruits, most sweets and the 
coarser foods which contain large quantities of cellulose for these 
stimulate peristalsis. If attention is given to the selection of 
foods, a liberal diet may be devised containing sufficient variety 
to avoid tiring and yet made up wholly of bland foods. Meat 
extracts are stimulating to peristalsis, likewise red meat itself; 
and, at times, must be limited in amount or withheld. The use 
of gruels which are valuable in simple diarrhea, rarely prove ef- 
ficacious in checking diarrhea due to tuberculosis. In many in- 
stances it will be found that the patient becomes so tired of a 
limited diet that other articles of food must be added, even al- 
though it be known that they are not favorable to the condition 
present. 

Next in importance to diet in treating the diarrhea of tuber- 
culous origin, is rest. Patients suffering from diarrhea of any 
kind are aided by rest. Exercise stimulates peristalsis. 
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Hot applications to the abdomen are beneficial. Moist heat is 
preferable to dry heat. It may be applied in the form of hot 
packs for one or two hours both morning and evening. The 
cloths should be kept hot. This can be done by changing them 
every twenty minutes or by placing a water bottle filled with 
hot water over them. In either case the packs should be well 
covered by dry cloths to make the pack most effective. Dry 
heat dries the skin and interferes with its activity and also 
seems to be less active in its relaxing effect. 

Bland enemas, used quite warm, containing starch water and 
bismuth, as described in Volume I, page 265, are at times valu- 
able. Enemas containing nitrate of silver may at times be used 
effectively. 

Remedies per os are often of value. They sometimes render 
considerable aid in the cases of least severity. In the severe 
cases, on the other hand, all remedies will disappoint. The two 
classes of remedies which are especially valuable are anti- 
spasmodics and astringents. Atropin has a very important ac- 
tion in relaxing spasm and relieving colicky pains, but must be 
used in such doses as to avoid the disagreeable drying effect 
upon the mucous membranes of the upper air passage and mouth. 
For an astringent effect, I, as a rule, rely on subnitrate of 
bismuth in the earlier stages and in the cases of least severity. 
It may be used suspended in water in doses of from 10 to 30 
grains, repeated every two or three hours. Sometimes one or 
two large doses of sixty grains administered in the early morn- 
ing, or both in the morning and evening will be better. Subgal- 
late of bismuth with calcium salts may at times be relied upon 
according to the following formula: 


BR Bismuthi subgallat gr. vliss-xii 
Calei phosphat 
Calci carbonat q.s. ad. aa 3 i 
Mott. pulv. Now F. 
Sig.: Dispense No. xxx. Give one such powder every three 
or four hours. 


For convenience this can be made up in bulk and a tea- 
spoonful given at each dose. 
Some form of opium will usually have to be resorted to sooner 
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or later. The deodorized tincture is usually borne well. It is 
not as prone to induce nausea as some other preparations. I 
often add from ten to fifteen drops of the deodorized tincture to 
the aqueous mixture of subnitrate of bismuth above mentioned, 
thus: 


BR Tr. opi deodorat 3 iss-3 i 
Bismuthi subnitrat 3v-3i 
Aq. dest. q.s. ad. § iv 
M. 
Sig.: One teaspoonful every three to six hours after 
shaking. 


Sometimes plain morphine in doses of \% grain several times 
a day, seems best. The lead and opium pill must not be for- 
gotten. It may be given at bedtimes, or both morning and 
evening. Oftentimes the use of some astringent with or with- 
out some form of opium, given at night, will prevent the night 
movements which are so common and disturbing. 


CHAPTER XXV. 


TUBERCULOUS PLEURITIS. 


Under the head of tuberculous pleuritis I desire not only to 
discuss such infections of the pleura as complicate cases of well 
developed pulmonary tuberculosis, but also those cases which 
precede the definite diagnosis of pulmonary tuberculosis, often- 
times months and sometimes years. It is extremely important 
that the true significance of these early pleurisies be recognized, 
and that the patient be given the opportunity for eure while the 
lesion is small and before it seriously affects more important 
structures. 

Pleurisy Which Precedes Definite Clinical Pulmonary Tuber- 
culosis.—In taking clinical histories in cases of pulmonary tuber- 
culosis every careful clinician must be impressed with the fre- 
queney with which a history of pleurisy is given months or even 
years preceding the recognized outbreak of the disease in the lung. 
In many cases the diagnosis ‘‘intercostal neuralgia’’ was made. In 
my experience, intercostal neuralgia is a much rarer condition 
than pleurisy; and, when present, is usually the result of a previ- 
ous pleural affection; but, in medical practice the diagnosis is 
made with great frequency, and usually upon evidence of the 
most meager sort. Pain in the chest is usually sufficient to war- 
rant such a diagnosis. The frequency of tuberculous pleurisy 
in adults and its importance as an early sign, a forerunner, so 
to speak, of serious pulmonary tuberculosis, makes this error 
one attended by singular gravity. 

This type of acute tuberculous pleurisy usually affects the 
lower half of the pleura; not that this is the most frequent site 
of pleural tuberculosis, but that it is in the lower part of the 
pleura where the chief symptom, pain, is produced. A tubercu- 
lous pleurisy at the apex may cause no recognizable pain on 
account of the relatively small amount of motion; but, when the 
disease affects the lower portion, the greater respiratory move- 
ment causes pain by which the patient’s attention is drawn to 
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the part. We must look upon this early type of pleurisy as 
being a metastatic infection, in which the bacilli are carried 
to the pulmonary parenchyma near the pleura probably through 
the blood, or, it may be, the lymph; but, instead of becoming 
implanted deep in the pulmonary tissues, they make their way 
with the lymph toward the periphery and become enmeshed in 
the subpleural tissues. In this they follow the same course as 
the soot particles in the lung of city dwellers or the india ink 
in such experiments as those detailed by Schultze in Volume 
I, page 72. 

In order to account for the hematogenous infections of the sub- 
pleural tissues it is necessary to assume that the bacilli are de- 
posited near the periphery of the lung in that portion which 
drains toward the pleura instead of the hilus. And, in ease the 
infection occurs in an individual whose body has previously 
harbored an infection and whose cells, as a result of it, are en- 
dowed with specific defense, we must further assume that the 
bacilli were screened out in the subpleural tissues themselves, 
for we cannot conceive of bacilli traveling far in the tissues 
after specific cellular defense has been established; for a specific 
inflammation is at once set up between the cells and the bacilli, 
which causes them to be localized at the site of implantation. 
It must also be evident that a direct implantation in the pleura 
or subpleural tissue might occur through the blood in the same 
manner as metastatic infection occurs in such organs and struc- 
tures as the meninges, bones, joints and kidneys. 

Such pleural infections are not, as a rule, due to extensions 
from foci in the underlying pulmonary tissue, if we except those 
which affect the subpleural tissues; but, to independent metas- 
tases which come from distant foci. Later in the disease, how- 
ever, we have many pleural lesions which are secondary to an 
acutely inflamed pulmonary process which, while more or less 
distant from the surface of the lung, extend with their in- 
flammatory process to the pleura. 

These early pleural infections are just as much tuberculosis 
as the infections in the lung, bones, joints, or meninges; and they 
should receive due consideration at the hands of clinicians. 
Their presence is evidence of metastatic tuberculosis, and shows 
that a primary focus exists somewhere in the body which is not 
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healed, but which is giving off bacilli to be carried to other 
parts. This fact is of greater importance to the patient and clin- 
ician than the discovery of the pleural involvement itself. This 
early tuberculous pleurisy is usually a benign infection. In this 
respect it resembles tuberculosis of the lymphatic glands. But the 
knowledge which the presence of the tuberculous pleurisy gives 
is a significant one in that it indicates the presence of a focus 
which is giving off bacilli into the blood stream; one which is 
likely to infect other organs, unless measures are taken to 
cause its encapsulation. 

Too much emphasis cannot be laid upon the importance of 
treating all tuberculous lesions with the seriousness which they 
deserve until they are healed. Experience shows that the type 
of tuberculosis (tuberculous pleurisy) under discussion de- 
serves the same consideration as though it were deep in the 
lung; not that it is as serious as the pulmonary form, where a 
considerable area of the parenchyma is involved, but because it 
is a signal of danger, being evidence of the fact that an active 

process exists in the body which is capable of scattering further 
infection. 

If a focus of pyogenic infection were found in the tonsil, or at 
the roots of the teeth, or in the gall bladder, appendix, or any 
removable portion of the anatomy, it would be considered bad 
judgment not to remove it. If evidence of syphilis were found 
anywhere in the body, a failure to treat it seriously would be 
condemned. An open focus of tuberculosis is as serious as a 
focal infection of any of these and more serious than most of 
them, and demands intelligent treatment if cure is to be ex- 
pected and the future welfare of the patient is to be conserved. 

This type of tuberculous pleurisy should, without any further 
signs, or symptoms, make the diagnosis of active tuberculosis 
definite. 

This early pleurisy may be accompanied by effusion, or it may 
be a dry process. The frequency of tuberculosis as the etiologi- 
eal factor in pleurisies accompanied by effusion is generally rec- 
ognized; but not so with the so-called dry pleurisies. Lord,’ in 
speaking of the relationship of the tubercle bacillus to pleural 
effusion, states that it has been demonstrated in from 22 to 85 


IDiseases of the Bronchi, Lungs and Pleura, Lea & Febiger, Philadelphia, 1915. 
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per cent. In many instances where the bacillus is not found it 
is nevertheless the etiological factor. A failure to find bacilli 
in exudate, either by staining or by animal inoculation, should 
be taken only as negative evidence. The dry pleurisy, as men- 
tioned above, is usually wrongly diagnosed as intercostal neu- 
ralgia, and its connection with a tuberculous infection is not 
recognized until much later when frank symptoms of clinical 
pulmonary tuberculosis manifest themselves. Not all of these 
early pleurisies, even though they are of tuberculous origin, are 
followed later by frank pulmonary tuberculosis. As in other 
structures, so here, tuberculosis often heals, and the focus from 
which the metastases came may heal at the same time, produc- 
ing no further metastases in the body. But it is poor judg- 
ment on the part of the medical attendant to trust to such luck. 
It is his duty to give his patient, who trusts his life to him, the 
benefit of modern knowledge of such lesions. 

Pleurisy Which Complicates Pulmonary Tuberculosis. Pn: 
risy is a very common, in fact, an almost universal complication 
of clinical pulmonary tuberculosis. Rarely do we find a tuber- 
culous infection in the lung which has extended to such a degree 
as to produce symptoms in which we do not find some pleural 
irritation. 

This fact is known to both pathologist and clinician and yet 
it is not fully appreciated. This is because the most common 
seat of pleurisy is over the apices above the third rib, where 
the tuberculous involvement is most common. Coming on here, 
where the respiratory movements are so restricted, pain, which 
is supposed to be the cardinal symptom of pleurisy, does not 
appear; and so the infection goes unrecognized. When the 
pleura, covering the lower portion of the lungs, becomes in- 
volved, however, pain becomes a prominent symptom. 

Dry, adhesive pleurisy is far more common than pleurisy with 
effusion. The effusion usually collects at the base of the pleural 
cavity, no matter where the inflammation causing it is situated. 
We, however, at times, meet collections of fiuid in the inter- 
lobular spaces and, extremely rarely, find them confined by 
pleural adhesions causing the so-called sacculated pleurisy. 

Some writers claim that dry pleurisy is a misnomer and that 
all pleurisies are accompanied by some exudation; but that in 
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the dry variety the amount is so small that it does not collect 
and become discernible. It absorbs as fast as it is formed. 

The absorptive power of the pleura is marked and it is sur- 
prising what quantities of fluid it can take up in a short time. 
James? quotes the experiments of Dychkowsky which were made 
in 1866* and which show that both fluids and small solid parti- 
cles can be absorbed by the pleura. Fluids, he states, are ab- 
sorbed by filtration and osmosis and take place through all the 
surrounding structures—costal, diaphragmatic, mediastinal and 
pulmonary pleure—into the underlying blood vessels and lym- 
phaties. 

The Berlin blue used in his experiments was absorbed only 
through stomata in the intercostal spaces of the costal pleura. 
He also showed that the movement of the chest wall was an 
important factor in absorption. He also showed experimentally 
that when the trachea of the experimental animal was con- 
nected with an air space in which air pressure was lowered, that 
absorption was favored. Thus, the rarefied air at high altitudes 
should favor absorption, so should the chamber of the pneu- 
matic cabinet when the air is rarefied. Exercise and deep 
breathing also should be aids in hastening absorption; yet they 
should be prescribed only after considering all other factors 
present. 

The symptoms of pleurisy vary with the form and location. 
Apical pleurisy may result in no recognizable symptoms, even 
though thickening and adhesions have occurred; yet patients 
who have this condition complain more or less of vague pain, 
rarely sharp in character, but more often dull and aching; and 
later this often seems to resemble a compressing force. 

At times marked thickening of the pleura may be found 
postmortem, even when the patient has failed to complain dur- 
ing life. Such cases, as a rule, are those which follow a gradually 
descending pulmonary involvement. 

Acute Fibrinous Pleurisy.—Acute fibrinous pleurisy is usually 
a dry process. As it complicates tuberculosis it is usually ac- 
companied by a slight rise in temperature varying according to 
the severity of the case from a few tenths of a degree to two or 


2Pleurisy, William Wood & Company, 1911. ee See 
8Uber Aufsaugung und Absonderung der Pleurawand, Ludwig’s Arbeit?’ 
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three degrees. It must be remembered that this form of pleurisy 
often shows in patients who are also running a temperature above 
normal and so only shows as an elevation of the regular curve. 
Such elevations of temperature usually last less than a week, 
although they may last many weeks. The elevation comes on 
gradually, taking two or three days to reach its maximum, and 
a like period to decline. 

Pain is usually a prominent symptom. It may be sharp and 
cutting or dull and nagging. If sharp it is felt most com- 
monly in the lower mammary and axillary regions. In many 
instances the pain is so severe that it can hardly be endured 
and causes great fear and anxiety on the part of the patient. 
Cough, the inspiratory effort, laughter, sneezing, and occasion- 
ally bodily movement may all cause the pain. The patient 
usually fears to take a long breath or to cough, consequently the 
breathing takes upon itself a short panting character when pain 
is very severe. Seasonal and meteorological influences seem to 
be a factor in the recurrence of pleural pain. Such conditions 
as favor so-called rheumatic pains seem to cause uneasiness and, 
at times, distinct pains in pleure, which have previously been 
the seat of inflammation. In Southern California we note pleural 
pain very often during the change from dry to wet when a 
rain storm is approaching, or from cool to warm weather; also 
during electrical storms when the atmosphere is particularly dry. 

Cough is usually a symptom when the pleura is involved. If 
already present, as is so often the case in advanced tuberculosis, 
it is usually increased during the attack of pleurisy. 

A friction rub can often be detected upon palpating during 
the early stage of the infection; although a marked inflammation 
can be present without its presence. When it cannot be felt it 
can often be heard through the stethoscope. 

After the acute signs have disappeared we often find a rough 
grating, which remains for a long period of time. Rales which 
may be due to either pleural adhesions or to a disease process 
within the underlying lung, are often present at the time of the 
acute process and may become permanent. 

Acute Serofibrinous Pleurisy—Acute serofibrinous pleurisy 
complicating pulmonary tuberculosis is not so common as the 
fibrinous type. It usually comes on gradually. Serofibrinous 
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pleurisy is usually considered as being much more common in 
early manifestations of tuberculosis than as a complication of 
the pulmonary form of the disease. I have no doubt that this 
difference is exaggerated because of a failure to find the disease 
in the lung when the involvement is small. The after history 
of serofibrinous pleurisy shows the patients to develop pulmon- 
ary tuberculosis in from thirty to forty per cent of the cases. 

Symptoms.—Some rise of temperature is usually found if meas- 
ured with sufficient accuracy; but, at times, the first evidence 
pointing to the pleurisy is the change found on examination of the 
patient. The temperature, as a rule, is not high, not over 101° or 
102° in adults, although in children it may go to 104°. The chart 
shown in Fig. 106 illustrates a common type of temperature found 
in pleurisy complicating pulmonary tuberculosis. 

Pain may be present at the onset, but it disappears as the ef- 
fusion separates the inflamed surfaces. If the effusion is large, 
dyspnea develops as the effusion accumulates. This, with cessa- 
tion of pain, is sufficient to warrant a probable diagnosis of ef- 
fusion. The pain at times is excruciating and at other times 
insignificant. 

The particular localization of the pain of diaphragmatic pleu- 
risy must not be forgotten. It often extends down over the up- 
per abdomen and, when it does it is usually confused with in- 
flammations in this region. Not infrequently is the abdomen 
opened, when the seat of the trouble is above the diaphragm. 
The common innervation of the costal portion of the diaphragm 
and the upper abdominal muscles by the lower six thoracic 
nerves, explains this. A pain is also often noted in the shoul- 
ders in the area supplied by the third and fourth cervical nerves. 
This double location of pain in diaphragmatic pleurisy depends 
upon its double innervation. In the period of development the 
diaphragm starts up in the region of the cervical segments and 
its central portion is innervated through the phrenies which 
come from the third and fourth or fourth and fifth cervical seg- 
ments. Afferent impulses are carried through the phrenics and 
expressed as shoulder pains in diaphragmatic pleurisy. ‘Plate 
VIII illustrates the paths of the impulses in producing reflex 
pain and muscle contraction in diaphragmatic pleurisy where the 
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central tendon is involved; Plate [IX when the costal portion of 
the diaphragm is involved. 

Cough, if present, is usually a dry unsatisfactory hack. If an 
open tuberculosis is present the characteristic expectoration is 
present; if not, the sputum may consist of glary mucus. 

On inspection, if the effusion is large, the patient is usually 
seen to lie on the affected side to allow the expanded lung to 
functionate to best advantage. Small effusions, however, cause 
little or no inconvenience, consequently may not influence the 
position of the patient. 

Whether dyspnea is a factor or not depends very largely on 
the amount of the effusion. If large, such an amount of pul- 
monary tissue may be compressed as to greatly embarrass the 
patient. This is especially noticeable in patients suffering from 
marked bilateral tuberculous involvement when the apices are 
rendered inefficient because of the tuberculosis and the portions 
of the lung which functionate best are compressed by the ef- 
fusion. Fortunately, this condition is rare. The largest effusions 
seem to occur in patients with small pulmonary lesions. Dysp- 
nea is also caused by the pain and fear of taking a deep 
breath. 

It is surprising to see what an amount of lung compression 
ean take place with little inconvenience to the patient. We 
sometimes see chests in which one pleura is full of fluid without 
the patient suffering from marked dyspnea. 

Diagnosis —Making a diagnosis in cases of effusion may be 
easy or difficult according to the amount and location of the 
fluid. We have been in the habit of thinking that the effusion 
is always at the base, but this is not true; rarely it may be sac- 
culated, or interlobular, and found in unsuspected portions of 
the thoracic cavity. 

Inspection—If the effusion is large, free and one-sided, the 
ribs may be seen to bulge; and from this alone the cause may 
be suspected. Besides the bulging the lower intercostals are apt 
to be widened and the motion of the side lessened. 

Palpation.—The fluid may be palpated if the quantity is at 
all large. Progressively palpating the chest wall from above 
downward will show an increased resistance to the finger when 
the level of the fluid is reached. 
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Voeal fremitus is lessened or absent over the effusion and may 
be increased over the crowded lung above. 

Percussion.—It is evident that percussion findings will vary 
with different conditions and different amounts of fluid. It is 
not always easy to determine the presence of fluid although 
present, especially when the amount is small. The impairment 
of the note may be slight and easily overlooked, so may the 
resistance to the finger. When the effusion is large, however, 
there should not be great difficulty in making the diagnosis by 
percussion. 

The pulmonary tissue above the effusion, if at all compressed, 
shows a tympanitic note because of the relaxation of the pul- 
monary tissue. 

Grocco’s sign, the paravertebral triangle of dullness, which is 
found on the side opposite the effusion is commonly present and 
easily demonstrated in large effusions, but demonstrated with 
difficulty when the effusion is small. 

Auscultation—Auscultation commonly reveals a diminished 
respiratory murmur: and decreased vocal resonance over the ef- 
fusion. Fine rales are often heard in the pulmonary tissue 
above the level of the fluid. 

Treatment.—The only question that needs to be considered 
here is whether or not the fluid shall be removed. This depends 
much upon the circumstances. My rule is not to interfere un- 
necessarily. The absorptive power of the pleura is such that if 
the patient is put under favorable hygienic conditions the ef- 
fusion will usually take care of itself. I do not doubt, however, 
that in caring for patients with extremely low vitality who live 
under bad hygienic conditions, interference ought to be re- 
sorted to oftener. It is not improbable that absorption of the 
exudate is a form of autotherapy of some value. 

It is possible that the pleural cavity may fill so full and so 
rapidly that the pressure of the fluid interferes with absorption. 
Under such circumstances the withdrawal of a small quantity 
of fluid will often relieve the tension over the pleural space and 
facilitate absorption. It is also possible for the mouths of the 
lymphatics to be closed by fibrinous floeculi and interfere with 
the absorption of the fluid. It often proves better treatment to 
remove such exudations because they seem to favor organiza- 
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tion and the eventual obliteration of the pleural cavity, with 
more or less danger to the adjacent pulmonary tissue, and great 
embarrassment to the circulation. 

I have long thought that tuberculin probably aids in the ab- 
sorption of pleural exudates. If so, it probably acts by stimulat- 
ing the vessels surrounding the tubercles on the surface of the 
pleura. Open air and hygienic living are of value in that they 
cause all body cells to functionate better, thus favoring absorption. 
Any tonic measure is of value for the same reason. 

Pleural Adhesions.—Adhesions between the two leaves of the 
pleure are common. This leads to enormous thickening at times. 
The influence of this upon the organism is deleterious. It inter- 
feres with the inspiratory act and is usually accompanied by 
more or less fibrosis involving and extending into the adjacent 
pulmonary tissue, resulting in contraction of the same. As a 
result of these changes the circulation is more or less embar- 
rassed. Aside from the changes in the pleura and lung, the ex- 
ternal adjacent structures are also pathologically changed. This 
ean be seen in the muscles and subcutaneous tissues as I shall 
deseribe later. 

Changes in intercostal muscles and diaphragm in chronic 
pleuritis whether originating in the pleura or the underlying 
pulmonary tissue must be evident to all examiners who care- 
fully palpate such chests. I called attention to this in one of 
my early papers on the changes in the muscles in intrathoracic 
inflammations. What I was describing at that time was not 
wholly the condition of the muscles but the total resistance of 
all the tissues, including the lung under the point of pressure. 
A little later in my work I was able to differentiate the condi- . 
tion of the muscles as found on palpation from the condition of 
the underlying pulmonary tissues and show that infiltrations, 
cavity formation, emphysema, and other pathological conditions 
‘within the chest may be determined by palpation. I also de- 
termined later that the changes in the superficial muscles of 
the neck and chest, particularly the sternocleidomastoidei, 
sealeni, pectorales, trapezii, levator anguli scapule and rhom- 
boidei are more valuable as physical signs of intrapulmonary 


4Spasm of the Chest Muscles, Particularly the Intercostals, as a Physical Sign of Dis- 
ease in the Lungs, American Journal of Medical Sciences, May, 1909 
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inflammation and that the intercostals are of greater value in 
diseases of the pleura. Bénniger® noted the change in the mus- 
eles in pleurisy and exhibited cases before the Berlin Medical 
Society in May, 1910, showing it. He considered that this was 
the same condition that I had described. I had previously de- 
scribed and suggested that there was a motor reflex present in 
the superficial muscles when there was an inflammatory process 
affecting the tissues within, and had also noted the disturbance 
on the part of the intercostals which is doubtless due to direct 
extension of the inflammatory process, but Bénniger described 
the condition of the soft tissues over the inflamed organs as a 
one-sided lymph stasis affecting the skin, subcutaneous tissue 
and muscles, resulting from the changes in them, in such a way 
that the tissues became firmer and larger than normal. It is 
evident that he was describing more particularly the conditions 
which are found over thickened pleura. The soft tissues over 
thickened pleura often show marked changes but are not always 
easily determined. I have described them somewhat differently 
from Boénniger thus: They are lifeless, doughy, lacking in elas- 
ticity and partly because of the changes in themselves, but prob- 
ably more because of the changes in tissues underlying them, 
(thickened pleura, infiltrations or fibrosis in the lung) they offer 
increased resistance to the fingers on pressure. This ean be de- 
termined commonly both over the apices and bases, in fact, over 
any part of the lung. 

The importance of this in diagnosis justly bears emphasis. 
Often the diagnosis of thickened pleura can be made as soon as 
the palpating fingers touch the soft tissues overlying. Not only 
are these changes in the soft tissues of diagnostic import them- 
selves, but they influence the data obtained on percussion and 
auscultation in such a manner as to demand their recognition. 

Percussion over tissues of this kind gives markedly different 
results from that over normal elastic structures. The tissues 
which have been influenced by the inflammatory process have a 
tendency to impair the note and offer greater resistance to the 
finger, aside from the condition of the underlying pulmonary 
tissues. 


‘Uber Halbseitige Lymphstauung bei Erkrankungen der Lunge bsw. Pl Berli 
klinische Wochenschrift, June 20, 1910, Nr. 25. = paste Esc 
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Auscultation is undoubtedly influenced thereby. I have long 
been coming to the conclusion that many so-called pleural crepita- 
tions and pleural rubs and stretching sounds are produced in 
the inflamed and thickened pleural tissue itself and the muscles 
overlying it. It is extremely important to recognize this tissue 
element in the causation of rales because of the manner in which 
the prognosis is affected by our ideas as to whether the rales 
and other adventitious sounds are in the lung or in the tissues 
covering it. 

The pathology of this condition has been well discussed by 
Dr. W. M. L. Coplin,® and I wish to quote extensively from his 
paper. Speaking of the lack of study of this condition he says: 


**So far as the writer is aware, no important study has been undertaken 
of the relation, if any, existing between the intercostal muscles and inflam- 
mations of the lung and pleura, or of either alone. An examination of the 
most important textbooks on medicine and pathology discloses no reference 
to the characteristic anatomical changes in the intercostal muscle or nerves 
in any of the conditions under consideration.’’ 


Coplin recognizes that there must be important changes on 
percussion and auscultation and states: 


‘*With full recognition of his entire unfittedness, it is not the writer’s 
purpose to discuss the influence of the alteration in the intercostal tissues on 
physical signs, but any of the mentioned changes in the intercostal muscles 
would presumably influence the percussion note and probably modify the 
auscultatory sound. 

‘*With regard to the pseudopleural friction sound, called by the French 
brust de cuir neuf, Rosenbach’ accepts the conditions as a muscle phenomenon, 
and it is not improbable that other pseudopleural friction sounds are, at least, 
in part, of muscle origin. As will be shown later, pleurisy may be complicated 
with a myositis, and it would be of great interest to know if any friction 
sound results from movement in muscles the seat of inflammation. This 
could be determined, probably with great accuracy, by auscultation of muscles 
s0 situated as to exclude the probability of friction sounds arising from any 
other cause. It is well known that edema of collagenous membranes, such as 
tendon sheaths, may give rise to friction sounds, and it is not impossible that 
the septal fibers or septal membrane between the external and internal inter- 
_ eostals, and possibly the movement of fiber sheaths or bundles, one upon an- 
other, might give rise to such friction.’’ 


In studying the changes in the muscles and subcutaneous tis- 


sue in pulmonary and pleural inflammation one is confronted by 
the generally accepted idea that there is a universal degenera- 
6Changes in the Intercostal Muscles and the Diaphragm in Infective Processes Involving 


the Lungs and Pleura, American Journal of Medical Sciences, May, 1904. 
TDiseases of the Bronchi, Lungs, and Pleura, Nothnagel’s Encyclopedia, 1903, page 845. 
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tion of tissues in pulmonary tuberculosis, hence any change 
found must be a priori, a part of the general degenerative proc- 
ess. That aside from the general degenerative processes, there 
are local and regional causes operative I have shown both clini- 
eally and pathologically in my own study of these structures. 
The changes which Coplin describes are local and confined to 
the part involved; and, while changes may be found to be gen- 
eralized, affecting the opposite side as a part of the general 
degenerative process in far advanced cachectic cases, the same 
pathological changes will not be so found in those who are free 
from the general malnutrition and degeneration. 

Coplin studied the intercostal muscles of seven cases of pneu- 
mococcal and tuberculous pleurisies, and grouped the pathologi- 
eal findings as follows: 


‘*1. Muscle fibers showing marked granular change, inadequate tingibility, 
and unsatisfactory stain reaction, such as commonly observed in granular 
tissues, can be recognized in all cases. It is not clear that this granular de- 
generation or cloudy swelling can be attributed to inflammation in the adja- 
cent serosa, as it closely resembles, indeed, is probably identical with, the 
cloudy swelling observed in muscles as a result of infectious processes where 
apparently the toxin is acting through the blood. It would, therefore, seem 
wise to regard this change as a part of an alteration affecting the general 
musculature, the intercostals, in common with other muscles, manifesting 
their share in the change induced by the systemic action of toxic bodies. 

‘*2, With this alteration probably begin the changes that are incident 
to the involvement of and extension from the adjacent serosa. Muscle fibers 
are dissociated, the separation in some instances being quite distinct. The 
presence of a granular acidophilic deposit around the muscles and inter- 
fascicular connective tissue indicates that we are dealing with an edema; 
but few leucocytes can be seen in this stage. The muscle cells stain poorly ; 
the connective tissue does not respond with its wonted activity to the usual 
connective tissue dyes. The component cells are swollen and granular, and 
occasionally a faint network of fibrin can be demonstrated at selected points. 
There is not, however, in this stage, any conspicuous addition of a fibrin- 
containing substance. With this condition, bands, groups and bundles of 
muscle fibers may be seen showing a change that, so far as I can observe, 
cannot be differentiated from the hyaline, vitreous, or diaphanous degenera- 
tion described by Zenker, known to occur in muscles of the abdominal wall 
in typhoid, and now recognized to be a much more widely distributed lesion 
often found in other conditions. In these hyaline areas muscle fibers often 
appear to coalesce, so that the hyaline change seems to include the inter- 
fascicular tissue as well as the muscle fiber. Whether this change be a 
secondary degeneration or necrosis, probably our present methods are inade- 
quate to determine. That it is not identical with coagulation necrosis con- 
taining fibrin can easily be established by the absence of fibrin in some 
areas where the process now under consideration is conspicuous; we are 
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familiar with processes clearly necrotic and closely resembling, if not identical 
with, the change now under consideration, that could not, with propriety, be 
grouped with the necroses. As this, however, is neither the time nor the place 
to enter into the academic discussion as to what constitutes necrosis and 
what degeneration, it does not seem necessary to consider further the change 
present, the appearance of which is fairly well produced in Fig. 18 


«*3, It seems reasonable to assume that the stage now to be described is 
preceded, at least in some instances, by the alterations mentioned above. 
The dissociation of the fibers, the granular material, the areas of hyaline 
change, can still be recognized, or at least appearance of their having been 
present may be more or less fully identified. In this stage there is a leuco- 
eytic infiltration of the muscles similar to that shown in the photographs 
illustrating Rhorer’s article. The leucocytes present in the specimen studied 
are mostly of the mononuclear type, many of them corresponding to the 
large lymphocyte or hyaline cell; the polymorphonuclears have not been ex- 
ceedingly numerous; eosinophiles have not been identified in the altered 
areas. The dissociation, fragmentation, granularity, and necrosis of the 
muscle fibers are in this stage very much more evident. It is a diffuse pro- 
cess; some of the fibers appear to suffer to a marked degree, almost amount- 
ing to a necrosis, while others but slightly altered may be seen immediately 
adjacent, in a way resembling very closely the myocardial degenerations that 
have been described in various infectious diseases. Fibrin is abundantly 
present; bacteria may be conspicuous, while in the preceding form they were 
at most but scanty and usually absent. There is in this stage no difficulty in 
the identification of organisms that in the pneumonias and epipneumonic 
pleurisies may, with reasonable certainty, be considered pneumococci. Some- 
times, the bacteria are grouped in the spaces between the muscle fibers in 
such a manner as to indicate dissemination along a lymph vessel, possibly 
only a larger lymph space. 

*‘Tt has not been possible to secure specimens showing what might be 
looked upon as the next stage, and as to the ultimate outcome, should the 
patient recover, it is not possible at the present time to offer any unassail- 
able opinion. Evidence of abscess formation is usually absent; the process 
seems more diffuse, but one can easily appreciate that the small necrotic areas 
infiltrated by polymorphonuclear leucocytes are really microscopic abscesses, 
such as can readily be demonstrated in the diaphragm. Our knowledge 
ef the pathology of muscle inflammations leads us to infer that with the 
subsidence of active infection the necrotic muscle fibers would be removed 
by phagocytic cells (myoclasts); the interfascicular exudate would undergo 
absorption, and, with the formation of a certain amount of fibrous tissue, 
there would eventually result a moderate degree of muscle sclerosis. It 
therefore seems reasonable to assume that where the disease lasts a sufficient 

_length of time,—where, in other words, the infection is permitted to con- 
tinue—the changes between the stages just described and the conditions 
found in the specimen examined and reported below would fall under the 
head of the subacute or chronic sclerosing myositis, which, toward the end, 
would give rise to the picture presented in the following case.’’ 


The explanation of the causes which operate to produce these 


8The illustration mentioned has been omitted from this volume. 
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changes as suggested by Coplin are important and deserve at- 
tention. I quote further from his paper: 


“‘Tt seems to the writer that the cause of these changes in the intercostal 
muscles is clear, Feiner has shown that after injecting fluids containing 
suspended granules into the pleura the extraneous matter may be demon- 
strated in the costal pleural lymphatics, and that but little resorption takes 
place through the pulmonary pleura. When we consider the fact that in 
inflammations of the lungs and pleura the interlobular and intralobular lym- 
phatic systems can be seen engorged with products of absorption from the 
lung principally, we can understand how the parietal or costal lymphatic 
system must necessarily care for the major part of the drainage from the 
pleural cavity. This, being the case, toxic materials passing off by this route, 
are brought in close proximity to the intercostal muscles and diaphragm; 
it seems reasonable to assume that direct lymphatic paths may become 
occluded, being in close proximity to the centers of irritation, and, therefore, 
collateral currents must form through the intercostal muscles, thereby ex- 
posing them to the dangers induced by more or less persistent bathing in 
toxic lymph. If the infection be active or the resistance low, or both, the 
pathogenic organisms may be carried into the muscle, giving rise to suppura- 
tive processes, such as have been described by Rhorer in the diaphragm, and 
- figured in one of the preceding cases as occurring in the intercostal muscles. 
If the bacteria be scanty or of indifferent activity or the patient’s resist- 
ance high, they remain in the lung or pleura, and the muscles escaping direct 
infection suffer from the toxic action only. 

‘‘Where the irritation extends over a considerable length of time and 
granulation tissue with its protective influence against infection clothes the 
costal pleura, or where newly formed collagenous tissue is intercalated be- 
tween the muscle and the altered serosa, then products reaching the muscle 
would probably be less active or materially modified toxins without evident 
bacteria. Here, then, results the chronic sclerosing change comparable to 
that seen in the muscles adjacent to tuburculous areas elsewhere in the body, 
as, for example, around tuberculosis of the hip, vertebre, ete. In the more 
acute stages of the process the degenerative and necrotic change seen in the 
muscles may be attributed to the action of the toxins passing through the 
lymphatics of the muscles or diffusing into the muscle tissue. In the later 
acute cases bacteria themselves enter. In the cases of longer duration there 
might occur a chronic suppurative interstitial and parenchymatous myositis, 
but probably the patient would not survive an infection of this type, except 
purely as a local manifestation. The chronic alteration of importance is the 
sclerosing process by which the muscle is in part or almost wholly replaced 
by newly formed fibrous tissue in which fatty infiltration or lipomatous 
substitution almost constantly occurs. 

‘‘The influence of the changes already described on the thoracic wall so 
fully suggest themselves that a detailed consideration need hardly be given. 
The clinician will at once think of the modifications in physical signs— 
muffling and alteration in the ausculatory sounds depending upon increased 
density of the thoracic wall—brought about by any of the changes described, 
including serous infiltration, cellular accumulation, as well as fibrous and lip- 
omatous change in the intercostal muscles; the influence of the change upon 
the function of these muscles will also be apparent. Even slight myositis is 
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associated with rigidity, a more or less successful attempt at fixation, and 
this fully accords with the recognized clinical data. 

“CA large amount of space might profitably be devoted to consideration 
of the influence of the change upon respiration, but, as this is evident, I 
need not touch upon this point. Hamberger’s observations on the functions 
of the intercostal muscles in respiration has received general acceptance, 
and has been corroborated by the studies of Newell Martin and Hartwell, 
Masoin, and R. du Bois-Reymond.® The fact that the internal muscles are 
actively operative in respiration only when the function is labored, renders 
more important the alterations now under consideration, because with altera- 
tions in the diaphragm, the principal muscle of respiration, and with the 
influence of intoxication upon the respiratory centers, and satisfactory evi- 
dence of narrowing of the intercostal spaces, as suggested by Przewalski, 
it becomes at once clear that structural alterations in these muscles must 
materially influence the alterations in chest volume upon which the air in- 
take so largely depends. The fact that the external intercostal muscles are 
but slightly involved and often escape, does not modify this observation, 
because physiologists are fully familiar with the fact that opposing muscles 
are reciprocally influenced. Mention should be made of the influence of 
sclerosing myositis in the production of costal fixation in the chronic cases; 
whatever views may be entertained with regard to the inexpansibility of 
lungs long atelectatic, the condition of the ribs as regards motility cannot 
be ignored. The fixation of the affected side in acute cases may be, as is 
usually held, reflex, but it may also depend upon the spastic fixation of 
muscles (intercostal and diaphragmatic), the seat of pronounced architectural 
change. 

‘Structural alterations in the intercostal muscles possibly clear up to some 
extent the observations that intercostal rheumatism, intercostal neuralgia, 
ete., are complicating or associated phenomena of pneumonia and pleurisy. 
In this connection there are several factors in this field that the writer 
appreciates are not worked out. Probably the most conspicuous is alteration of 
the nerves. Some of the sections show nerves that appear edematous. In 
none of them has any cellular infiltration been observed. The tissues have 
not been prepared suitably for the demonstration of myelin degeneration, 
and this question must be taken up with some detail later. I might at this 
point, however, say that the sections show, what histologists so far as I 
know do not mention; namely, that nerve filaments, or even relatively large 
trunks can be seen coursing between the internal intercostal muscles and the 
adjacent pleura. They are so situated as to expose them to all the toxic 
substances permeating the adjacent muscle. In one block of tissue from an 
acute case two relatively large nerve bundles can be seen immediately below 
the serosa embedded in a small cushion of fat; the epineurium touches the 

_ serosa, and a vessel lying in immediate proximity contains, on transverse 
section, seventeen erythrocytes, two polymorphonuclear leucocytes, and one 
hyaline cell—presumably a local leucocytosis. The nerve bundle is retracted 
from its sheath, on the inner aspect of which can be recognized transverse 
sections of two capillaries containing red cells, but no leucocytes; there is 
no leucocytic infiltration of the sheath or nerve. Another specimen contains 

"The details of muscular action in respiration are fully considered by Starling in 


Schifer’s Text-Book of Physiology, vol. ii, pp. 274-280; he also cites the authorities to 
whom I refer. 
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a longitudinal section of a nerve that at one point shows a suggestion of cel- 
lular infiltration and contains a widely dilated capillary. Such axis-cylinder 
stains as have been applicable to Zenker material demonstrate no noteworthy 
change in the myelin sheaths, and the axis-cylinder of the nerves, but, as 
usual, in such material, myelin stains have proved unsatisfactory. 

‘“‘The foregoing offers no sufficient anatomical basis for the conclusion 
that the nerves suffer; nevertheless I am satisfied that in such instances as 
the one narrated they cannot long escape. Their perilous situation exposes 
them to the noxious influences of infection, toxic bodies, and other coincidents 
of inflammation, to the action of which nerve elements are conspicuously 
susceptible. It would be interesting to know if the clinicians have observed 
any paralytic phenomena that indicates a toxic degeneration or neuritis in- 
volving the phrenic nerve or motor branches of the intercostal muscles. Al- 
teration in the sensory fibers is strongly indicated by certain of the clinical 
factors; will the clinicians kindly advise us what, if any, symptoms or 
physical signs point to motor involvement? I feel reasonably certain that 
there is no sufficient reason why the motor nerves should escape. 

‘¢An extremely important point to be determined is whether there are any 
lymphatic ways corresponding to intercostal spaces in which this change is 
most marked. While I have no information that would justify a positive 
conclusion upon this point, the fact that well-marked changes may be seen 
in one area of an intercostal muscle, and the block of tissue from the adja- 
cent neighborhood fails to show the alteration, leads to the belief that the 
lymphatie course or tract should merit special consideration, and it appears 
that in a very general way only have the anatomists and histvulogists solved 
this problem. Possibly we have, in what might be called pathological injection 
of the lymphatic spaces and vessels, an important adjuvant in the study of 
the lymph courses. I have had no opportunity to study the changes in the 
lymph trunks draining the costal pleura; such a study based upon experi- 
mentally produced inflammations of the lung and pleura, is needed. 

‘An important question suggested by Dr. Riesman is what would the 
intercostal muscles of the sound side show? In one of the cases of pneu- 
mococcal pleurisy the muscles of the other side escaped, or at least showed 
no structural change. I am not inclined to believe that the opposite side is 
involved, unless thrombosis of the costal lymphatics of one side might lead 
to an anastomotic current passing to the other; such spanning of the medias- 
tinum would seem improbable. 

‘Another point upon which these studies are inadequate is the frequency 
with which the intercostal involvement occurs. Five of the seven cases studied 
are Philadelphia Hospital patients, and those familiar with the Blockley 
morgue know that we may draw incorrect conclusions as to the frequency 
of concurrent conditions, because we are dealing with a class in whom coin- 
cidence of pathological processes is a conspicuous feature. i 

‘‘Kuettner® has made an exhaustive study of the perforating lymphatics 
of the diaphragm. He shows that the drainage territories of the diaphragm 
are such that abundant opportunity is afforded for transdiaphragmatic in- 
fection, and has so worked out the lymph paths as to show that while each 
half of the organ possesses its own lymphatic field communicating with other 
parts by way of lymph nodes only, all parts of the diaphragm possess anasto- 


Thirty-third Congress German Surgical Society, June, 1903: Centralblatt fiir Chirurgie 
1903, Nr. 36; Beitrage zur klinische Chirurgie, Tiibingen, Bd. xi, Nr. 1 i 
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motic communication with the pleura and peritoneum. The anterior and 
posterior lymph vessels communicate and drain in common into certain 
glands; some of these vessels vertically traverse the diaphragm twice in 
coursing over it. Taken with the studies of Rhorer and my own observations, 
it seems that Kuettner’s work forms the necessary link in completing our 
already fairly full comprehension of the possibilities of transdiaphragmatic 
infections. That a juxtaposed abdominal viscus may infect the pleura or 
pericardium (e. g., hepatic, splenic, and perirenal abscesses and gastric 
ulcer) has long been common property, but that lesions of a finer texture 
may be recognized, and that the four great serous cavities are really inter- 
communicating lymph spaces is within recent times leading to deductions 
some of which may be important. Is it possible that the pneumococcal in- 
flammations of the peritoneum (even when primary) may be transdiaphrag- 
matic infections, the lung and pleura escaping in some cases? The frequency 
with which the ribs suffer typhoidal osteomyelitis is suggestive, and if, as 
Franckel holds, the typhoidal spondylitis is really a bacillary infection of the 
cancellous tissues of the bodies of the vertebre, the demonstration of abdom- 
inal and thoracic lymph system as so closely allied threatens, as a result of 
a minor disclosure, to lead one into a labyrinth of unjustified speculation.’ 


The importance of this discussion as bearing upon the clini- 
eal picture of thickened pleura cannot be overestimated. The 
aching which occurs in these cases and which is so often de- 
scribed as rheumatic, has a suggested explanation in the patho- 
logical changes which they undergo. 

The question of the motility of the diaphragm is of vast im- 
portance, not only as a sign of diagnostic import in that it points 
to the presence of pathological changes on the corresponding 
side of the chest; but also because of its influence on the inspira- 
tory act and the further disturbance in the circulation of the 
blood and even the heart and vessels, as described more fully 
in Volume I, Chapter XI. 

The importance of recognizing the pathologically altered inter- 
costal muscles and subcutaneous tissue as signs of inflammation of 
the underlying pleura is emphasized throughout these pages. I 
have considered these changes as having diagnostic merit, and 
have employed them in everyday practice during the past eight 
years. 

Diaphragmatic Pleurisy— When the pleura covering the dia- 
phragm is involved our symptomatology is different from that 
usual to the costal pleura. The pain instead of being in the 
side corresponding more or less closely to the underlying in- 
flammation, may be referred to other parts, the peculiar localiza- 
tion depending upon the innervation of the pleura. Thus, dia- 
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phragmatie pleurisy involving the costal portion may be ac- 
companied by a spasm of the upper abdominal muscles and a 
pain located in the same area. This motor and sensory reflex 
is largely from the tenth, eleventh and twelfth thoracic segments 
which supply the peripheral portion of the diaphragm and the 
upper abdominal wall with motor and sensory filaments. This 
pain and spasm is at times mistaken for evidence of disease in 
the upper abdomen, as previously mentioned. The other local- 
ization for diaphragmatic pleural pain is in the shoulder. This 
is noted when the central tendon is the seat of inflammation. 
This is the result of a developmental vestige and depends upon 
the fact that in lower life the diaphragm is high in the neck 
on a level with the cervical segments and receives part of its 
nerve supply from them. The pain is in the third and fourth 
cervical zones and its path is through the phrenics which take 
their origin from the third and fourth or fourth and fifth cervi- 
cal segments and to the tissues over the shoulder which receive 
their sensory reflexes through the nerves from the third and 
fourth cervical segments as previously mentioned. 

Capps" has made an important contribution to the study of 
diaphragmatic pleurisy in a careful analysis of sixty-one cases. 
The character and location of the pain as determined by him 
is shown as follows: 

‘“‘During a six-year period sixty-one cases of diaphragmatic pleurisy 
have been seen and examined by the writer. Such a collection would have 
been impossible had it not been for the interest and courtesy of the internes 
and staff of the Cook County Hospital. 

‘“«Twenty-nine of the cases had a lower lobe pneumonia with associated 
pleurisy, the remaining thirty-two had pleurisy alone. 

‘«Thirty-nine were situated on the right side, twenty-one on the left and 
one was bilateral. The diagnosis was in most instances made evident by 
physical findings in the thorax, in four instances confirmed by autopsy, and 
in six instances abdominal disease was excluded by exploratory laparotomy. 

‘Pain referred to parts distant from the seat of inflammation was the 
outstanding symptom in these cases. Referred abdominal pain was present 
in fifty-four cases, in all cases involving the upper quadrant (7 to 10 dorsal 
segments), and in twenty-five cases the lower quadrant as well (7 to 12 
dorsal segments). Bilateral pain in the belly was noted four times. 

‘<The pain was usually spontaneous and with it was tenderness to pressure. 
Hyperesthesia and hyperalgesia of the skin were almost constant and showed 
a decided tendency to follow band-like areas, corresponding to different spinal 


NClinical Study of Pain Arising from Diaphragmatic Pleurisy and Subphrenic Inflam- 
mation, American Journal of Medical Sciences, March, 1916, vol. cli, No. 3. 
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segments. Over this sensitive area the musculocutaneous reflexes were exag- 
gerated and often the wall remained in a state of rigidity. 
‘The maximum points of pain and tenderness to pressure were especially 
studied (Fig. 107). 
‘“*This point was located: 
(a) In the gall-bladder region, 10 times. 
(b) Lateral to and slightly above the navel, 15 times. 
(¢) Near McBurney’s point, 2 times. 
(d) Over the navel, 1 time. 
(e) Midepigastrium, 1 time. 
(£) Splenic region, 1 time. 
(g) Lumbar region, 2 times. 


Fig. 107.—Illustrating the points of maximum abdominal pain and tenderness to pressure 
in diaphragmatic pleurisy. (Capps.) 


‘‘Referred neck pain occurred in thirty-three cases, or in a little more than 
one-half of the total. The pain was located by the great majority of patients 
along the trapezius ridge, occasionally over the shoulder cap and in the 
supraclavicular space. These areas are all supplied with sensory nerves by 
the third and fourth cervical spinal segments. 

‘‘The pain was usually spontaneous and of a sharp stabbing character, 
always well localized by the patient with the tip of his finger. Pressure over 
this point was often very painful. The skin and subcutaneous tissues in the 
immediate neighborhood showed the same hyperalgesia and hyperesthesia as 
were found over the abdomen, but the point of maximum pain and tender- 
ness in the neck was sharply localized, and more constant, 
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‘<The exact locations of maximum pain points are illustrated in Fig. 108. 

‘Factors Influencing Pain. The appearance of referred pains in the 
abdomen or neck was generally early in the course of the disease. More 
often abdominal pain preceded the neck pain when both were present. The 
duration of the pain and tenderness varied in much the same way as in 
parietal pleurisy. Sometimes the pain disappeared after a few hours; as & 
rule it persisted for one to three days and occasionally for over a week. 

‘‘The pain was nearly always induced or aggravated by cough and deep 
inspiration, especially during the acute stage. 

‘‘Measures limiting the excursion of the diaphragm on the affected side, 
such as lying on the painful side or tight pressure of an abdominal band 
often gave relief. Some patients secured ease by lying doubled up on the 
affected side with the shoulder held down by a pillow. 


Fig. 108.—Illustrating the points of maximum referred pain in the neck in diaphragmatic 
pleurisy. (Capps.) 


‘‘Special Features—The abdominal pain was associated with a maximum 
point of pain and tenderness far more frequently on the right than on the 
left side. Such a point was observed in twenty-five out of thirty-six cases 
on the right side or seventy per cent; while it was noted in only 7 of 18 
eases on the left side, or forty per cent. 

“‘In contrast to this disparity, the neck pain occurred with almost equal 
frequency on the two sides. Tenderness of the phrenic nerve, a symptom 
emphasized by many writers was found in but one case and that was doubt- 
ful. Vomiting was present in ten cases and was often responsible for a mis- 
taken diagnosis of abdominal inflammation. Hiccough, another symptom sup- 
posed to be common in diaphragmatic pleurisy, was noted in only five cases, 
being unusually severe, however, in three.’? 
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In his study of the differentiation of pain in diaphragmatic 
pleurisy and inflammation of abdominal viscera, he says: 


‘Our knowledge of visceral pain has been so enriched by physiological 
investigators, more particularly by Hilton, Ross, Mackenzie, Head, Meltzer, 
Lenander and Hertz that we should interpret our clinical findings in the 
light of their results. Without discussing their work in detail, we may recall 
that Lenander and Mackenzie have maintained that the viscera are insensi- 
tive to pain, since during operations under cocaine the stomach, intestine, 
appendix, gall-bladder, and other organs may be cut, burned, and scratched 
without producing any painful sensation. All pain proceeding from ab- 
dominal inflammation they believe arises from irritation of or traction on 
the parietal peritoneum, which is supplied by spinal nerve fibers that are 
specially designed to carry pain stimuli to the cord and brain. The sympa- 
thetic nerve fibers supplying the viscera, they say, do not have the power to 
carry painful stimuli. 

‘«These conclusions must be modified by the observations of Kast and 
Meltzer, who found that the sensibility of the viscera during such operation 
is appreciably lessened both by the general toxic effect of cocaine and by 
exposure to the air. 

‘<Tt has been pointed out by numerous investigators that the viscera may 
be insensitive to the ordinary painful stimuli such as cutting and burning, 
and yet be sensitive to the ‘adequate stimulus.” The adequate stimulus for all 
hollow viscera seems to be tension. As a result of tension the pain of colic 
may be explained. 

‘*The theory that generally prevails today is that proposed by Ross and 
supported in essentials by Head; viz., that there are two distinct types of 
pain in visceral inflammation. 

‘1. The splanchnic or visceral pain, which is conveyed directly to the 
cord and brain by the splanchnic nerves. This pain is, as a rule, dull and 
deep. <A good illustration of this pain is seen in pressure on the testicle or 
over an inflamed ovary, appendix, or gall-bladder. As a rule, it is localized 
near the site of its origin. 

«¢2. Somatic or referred pain is usually located at some distance from 
the seat of inflammation. It is produced when afferent stimuli from the 
viscera travel along the splanchnic nerves to the posterior roots of the cord, 
where they so irritate the corresponding spinal somatic nerves that they 
give rise to pain in the area of skin and muscles supplied by these nerves. 

‘‘This pain has a band-like distribution over the trunk, and an irregular 
distribution over the neck, head, and extremities. The pain is in the skin, 
subcutaneous tissues and muscles and therefore superficial. The sensitized 
area is hyperesthetic, hyperalgesic and often characterized by painful tender 
points. The muscular cutaneous reflexes are exaggerated. When the parietal 
peritoneum is involved then there is a direct irritation of the spinal somatic 
nerve which is similar in kind to referred pain along the same nerve. It is 
reasonable to expect that both types of visceral and referred pain may be 
present in visceral inflammation. But. clinical experience seems to show that 
the visceral pain is more constant in abdominal affections than the referred, 
also that visceral pain may occur alone, e. g., in intestinal colic and some 
cases of catarrhal appendicitis. Referred pain from the diaphragmatic 
pleurisy renders painful the spinal nerves supplying the abdominal wall, but 
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the deep visceral pain is not present. Steady deep pressure over the ap- 
pendix or gall-bladder is well tolerated, whereas in inflammation of these 
organs deep pressure gives rise to severe deep-seated pain. 

‘The main point of differentiation between diaphragmatic pleurisy and 
inflammation of the abdominal viscera are as follows: 

‘1, The skin and muscles of the abdomen are more sensitive to pain 
and touch in referred pleural pain than in visceral disease. This is best 
elicited by pinching of the wall and scratching of the skin. 

‘‘2. The cutaneous reflexes are more lively in referred pain than in 
visceral disease as a rule. 

‘¢3. Deep pressure with flat surface of the fingers is well borne in re- 
ferred diaphragmatic pleural pain, while it elicits a dull, deep pain when 
applied over an inflamed organ; e. g., an appendix or gall-bladder. 

‘¢4, Evidences of respiratory infection are usually present in diaphrag- 
matic pleurisy, such as cough, expectoration, herpes of lips, sore throat, high 
leucocytosis, rapid respiration, ete. 

“¢5, Appearance of a sharp, definitely localized pain in the neck on the 
same side as the abdominal pain often reveals the true condition, since it 
points to an irritation of the phrenic nerve. 

“6. The referred pains in the neck and abdomen are usually induced or 
aggravated by cough and deep inspiration. 

“<7, Nausea and vomiting are more constant in visceral abdominal in- 
flammation, but may occur and be very pronounced also in diaphragmatic 
pleurisy. 

“*8, Hiccough is not a common symptom in diaphragmatic pleurisy, con- 
trary to the current belief. It was present only five times in our series of 
sixty-one cases. It is more often seen in visceral diseases of the abdomen 
than in diaphragmatic pleurisy.’’ 


CHAPTER XXVI. 
PNEUMOTHORAX. 


Pneumothorax may be caused occasionally by different proc- 
esses such as trauma, subdiaphragmatic inflammation and rup- 
ture of the esophagus; but ninety per cent of all cases are due 
to tuberculosis. 

This complication of tuberculosis, as a rule, comes when the 
disease is well advanced, and, in many of the cases which I have 
observed, it has been preceded by symptoms of activity in the 
tuberculous process and quite often there has been a localized 
pleuritis, accompanied by pain, for a few days prior to the rup- 
ture into the pleura. 

The pneumothorax may be complete and result in the com- 
pression of the entire lung; or, as is more common, it may be 
partial; complete collapse being prevented by pleural adhesions, 
or closure of the aperture before the pleura is filled. 

The effect of pneumothorax upon the patient differs greatly. 
In some cases where it comes on suddenly and is complete, the 
distress is such as to cause great anxiety, and, in rare instances, 
it is followed by immediate death. As a rule, however, if fol- 
lowed by death, it does not occur until several days, and, more 
often, several weeks later. In my experience I have not found 
it attended by so high a death rate as is usually mentioned; in 
fact, have seen only a few deaths produced by the pneumothorax 
directly. My experience differs also in several other particulars 
from the usual description of this condition as will be mentioned 
as the discussion proceeds. This difference may be due in part 
- to the character of my material, which is made up, for the most 
part, of chronic widespread fibro-ulcerative cases. 

There is no doubt in my mind that this condition is far more 
common than is generally believed, but that it goes undiagnosed. 
We admit to the sanatorium one or two patients a year suffering 
from pneumothorax in whom it has not been suspected by the 
previous attendant. This is not to be wondered at, however, 
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especially in case of small and incomplete pneumothorax, if the 
physician is called to see the patient for the first time during 
the attack, with no knowledge of his previous condition. Where 
the patient has been under observation and the physician knows 
the condition of the chest, the difficulty is not so great. The x- 
ray is of undoubted value in diagnosis of this condition, particu- 
larly in small incomplete cases. Of the advanced material in the 
Pottenger Sanatorium pneumothorax is a complication in about 
ten per cent. 

Many authors writing on this subject express the view that 
pneumothorax depends on exertion or strain. Nearly all of the 
cases which have come under my observation have come on while 
the patient was resting in bed, often while sleeping. Of course, 
such patients are often troubled with an increased cough a few 
days preceding the rupture. This is particularly true when 
acute softening is occurring if the area of inflammation is at all 
large; but many instances of pneumothorax come from very 
small foci, and come on without any apparent change being 
noticed in the patient’s previous condition. The pathological 
changes which the tubercles undergo in causing pneumothorax 
are the same as those in tubercles in any other situation. They 
form, become necrotic, caseate, and rupture. The only difference 
is that in this instance they rupture into the pleural cavity instead, 


of into other tissues or a bronchus. While exertion might favor ~ 


such rupture; yet it is bound to occur in the natural course of 
events. Unless sufficient inflammatory changes have occurred 
to cause the pleure to become adherent, a caseating tubercle on 
the surface of the lung will often break into the pleural cavity as 
being the direction of least resistance. 

Symptoms.—Pneumothorax comes on suddenly in about one- 
third of the cases which I have observed and slowly in about two- 
thirds. 

We must not expect pneumothorax to always come on with 
sharp pain followed by great dyspnea, and show an absence of 
breath sounds on examination. The character of the onset depends 
greatly upon the extent of the tuberculous process in the lungs, 
the presence or absence of adhesions of the pleure, the extent 
and character of the opening and the general state of the pa- 
tient. 


a ee ae. 
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Temperature.—The most constant symptom which I have ob- 
served is a sharp rise in temperature and pulse as shown in the 
charts appended. (Figs. 109 and 110). When the temperatures 
are charted carefully, I have rarely seen this type of sudden and 
sustained rise caused by any other process. This accompanies 
slight and severe cases alike in my experience, although I have 
noted an immediate drop in a few of the more severe cases fol- 
lowed later by a rise. The type of temperature mentioned by 
Fowler? I have not found to be the rule. He speaks as though 
the temperature falls in practically all cases. Why there should 
be this discrepancy in observation in this important symptom, I 
do not understand. Why spontaneous pneumothorax should be 
followed by an immediate rise of temperature and induced pneu- 
mothorax often be followed by a fall in temperature is also a 
question to be answered. Often spontaneous pneumothorax is 
followed after a week or ten days by a fall in temperature. This 
is not infrequently noted when the patient has been previously 
suffering from fever such as accompanies necrosis and casea- 
tion, and is due to the fact that the patient is relieved of an 
active necrotic process and its attendant absorption of toxic 
material. 

Pain.—Pain precedes and accompanies many cases of pneu- 
mothorax, but it is not a constant symptom. Many cases come 
on without any pain at all. The pain may be sharp and stabbing 
in character or dull and accompanied by little discomfort. The 
pain may not be at the point of rupture, but widely separated 
from it and be caused by stretching and breaking up of adhe- 
sions between the visceral and parietal pleure. Sometimes, owing 
to the pressure, great discomfort is experienced when the col- 
lapse is extensive. At other times, and more commonly, it is 
only a feeling of fullness of which complaint is made. 

Dyspnea—This may be an important symptom or it may be 
wholly lacking. Many cases of partial or limited pneumothorax 
are found where there is no noticeable embarrassment to respira- 
tion. If the lesion occurs on the side of extensive pulmonary in- 
volvement (and I have found it so in the great majority of my 
cases) it may not put enough of the functionating lung tissue 


1Fowler and Godley: The Disease of the Lungs, Longmans, Green & Co., New York, 
1898. 
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Fig. 110.—Showing spontaneous pneumothorax occurring in the course of clinical pulmonary tuberculosis, 
followed by an unusually serious condition and later by an arrestment of the disease. Pneumothorax occurred 
on the 15th of December. The sudden rise in pulse and temperature curve with sustained rise following is 
characteristic of spontaneous pneumothorax. Patient suffered from hiccoughs continuously from January 13th 
to 31st, during which time death was expected at any time. Upper curve, pulse; lower curve, temperature, 
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out of use to cause appreciable embarrassment. If, on the other 
hand, one side is severely diseased and pneumothorax occurs on 
the less involved side, suffocation may threaten or actually take 
place. In such instances the patient is found usually sitting up 
in bed fighting for breath. Fortunately, this is not common. Not 
only is the dyspnea caused by an insufficiency of pulmonary tis- 
sue for aerating the blood, but by reflex nerve irritation and 
the embarrassment of the circulatory system, which becomes a 
factor in all instances to the extent to which the heart is bur- 
dened. Sometimes this is slight. Sometimes it is a very impor- 
tant factor. 

In this connection we must recall that the heart bears the 
brunt of advanced tuberculosis. Its work of forcing the blood 
through the lung becomes a serious one when large areas of ves- 
sels have been destroyed. It measures up to its extra work by 
strengthening the right heart through hypertrophy. This it is 
able to do in chronic tuberculosis because the disease progresses 
slowly and the strain is increased gradually. But, when the dis- 
ease has become extensive and the heart has already used up its 
compensatory power to a large degree, it cannot have a call for 
extra work thrown upon it without showing the effect of the 
burden. 

One of the particular features of the heart in advanced tuber- 
culosis is its inability to measure up to sudden inereased de- 
mands upon it because it has already been working on its reserve 
strength. A large burden is thrown upon it in pneumothorax. 
A demand is made without it having its full reserve to call upon, 
and without having time for adjustment to take place. The 
result is an immediate show of embarrassment if the extra bur- 
den is great. This manifests itself in a weak rapid pulse and a 
general cyanosis. A deficient inspiratory act is also present. 

The pulse usually shows a sharp rise of from ten to twenty or 
thirty beats, according to the severity of the complication; and, 
in fatal cases, this increases as the heart dilates and death ap- 
proaches. In favorable cases, the pulse rate is usually sustained 
for a few days and then gradually falls with the temperature. 

Cough is usually increased. The displacement of the medi- 
astinum, causing dragging on the laryngeal nerves; the stretch- 
ing of pleural adhesions; and the extra work thrown on the 
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other lung, causing increased motion of areas which are the 
seat of tubercles, often active, increases the tendency to cough. 

Pneumothorax often causes a diminution in: the amount of 
secretion coming from the lung. The extent of this diminution 
depends on the completeness of the collapse and the condition 
of that portion of the pulmonary tissue which is collapsed. If 
it is fairly complete and occurs on a side in which the under- 
lying lung is the seat of acute cavity formation, and in which 
‘the walls have not become too thick and fibrous, it compresses 
the eavities and thus diminishes the secretion. On the other 
hand, the pneumothorax might be so circumscribed and so situ- 
ated either on account of adhesions or because it affects portions 
of the lung which are free from active destruction, or because 
of thick cavity walls, that it would not be able to affect the seere- - 
tion to any marked degree. Now and then it affects a lung 
which is the seat of only a slight involvement and consequently 
has little opportunity for affecting secretion. 

In my cases of pneumothorax complicating advanced ulcera- - 
tive tuberculosis diminution of sputum has been almost invari- 
ably present, and I have learned to place reliance upon it as a 
diagnostic sign. The reason for this is that the pneumothorax 
has nearly always occurred on the side having the greatest num- 
ber of secreting cavities and has been able to produce a certain 
amount of collapse in them. 

Loss of Consciousness—When the pneumothorax is complete 
or extreme, coming on suddenly, all symptoms are exaggerated; 
and the patient often assumes an apathetic state, or lapses into 
complete unconsciousness, for a time. 

Inspection, Palpation, and Percussion.—The information which 
one derives from examination depends upon the proper inter- 
pretation of preceding conditions. Low position of the dia- 
phragm, bulging of one or the other side, and displacement of 
the mediastinum are common in advanced tuberculosis as a re- 
sult of the changes which occur in the course of the disease, and 
are of no diagnostic value alone. When the mediastinum is found 
pushed to the side opposite to what it should be, however; or, 
the diaphragm is found pushed downward when it should be 
high; or the side is found bulging when it would be natural to 
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have a retraction, then an accumulation of either air or fluid in 
the pleura should be suspected, and some of the other signs and 
symptoms should be looked for to complete the diagnosis. These 
signs will often be found because the pneumothorax occurs on 
the side of greatest destruction of tissue. 

If the pneumothorax is extensive and the pericardium free, 
inspection will often detect the displaced heart impulse and 
show that it is in the wrong place as judged from the general 
contour of the chest and the atrophied subcutaneous tissue and 
muscles, even if percussion and auscultation have not been ecar- 
ried out. 

Palpation reveals the displaced mediastinum as a whole and 
when taken into consideration with the resistance felt over other 
portions of the chest will usually reveal whether or not the dis- 
placement is due to the pulmonary condition alone or to a filling 
of the pleura. This is of value only when the mediastinum is 
displaced. 

Vocal fremitus cannot be relied upon although it is apt to be 
lessened and may be absent over the pneumothorax. 

Bulging of the side and widening of the intercostal spaces is 
usually present when large quantities of air above have entered 
the pleura, although pneumothorax may be present without any 
visible or palpable change. 

A valuable sign to one who has learned to differentiate be- 
tween different degrees of density of underlying tissues by pal- 
pation is the lessened resistance on palpation detected over the 
pleura containing air. This is even more marked than that con- 
veyed by emphysema. Not only is there a feeling of less density 
but often one of increased tension, the same as found in marked 
emphysema. 

Pereussion shows so many variations that I have not found it 
alone very reliable. There are many things to consider; the shape 
and extent of the pneumothorax, its position, the air tension in the 
pleura, the presence or absence of adhesions, and the character 
of the pulmonary tissue. The note may be such as is found over 
a large cavity or over an emphysematous lung. It is usually 
hyperresonant; it may have a decidedly tympanitie quality; and 
in case the air tension is great it may be dull. 

Error sometimes arises in the lower left chest because of the 
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tympany from the stomach and colon. Palpation is of more 
value here in determining the absence of pulmonary tissue. Per- 
cussion also enables one to determine the shifting of the medi- 
astinum. 

Auscultation.—Auscultation may reveal no particular change 
in breath sounds that is distinctive. Diminished breath sounds 
such as would be expected when the lung is collapsed are often 
no more marked than is found over thickened pleura or the base 
of a lung that has been the seat of scattered tubercles. A re- 
spiratory murmur not markedly different from that normally 
heard over the areas involved is not uncommonly heard; and 
even may be heard over a chest wall when the underlying lung 
tissue is collapsed and withdrawn from contact. As a rule, how- 
ever, some diminution of the auscultatory sounds is usually 
noted. 

Metallic Tinkling—This may be heard at times, but it is also 
heard over large cavities and so is not pathognomonic. 

Succussion Sound.—This may be heard on shaking a patient 
when fluid is present, but this is rarely of diagnostic value. 

Coin Sound.—The coin sound is a bell-like sound heard by the 
examiner listening over the chest wall when a coin is laid on 
the chest on the opposite side and this is struck by a second 
coin. It is commonly present when the pneumothorax is large. 
It may also be heard over large cavities. 

X-ray.—The examination of the patient with the screen or 
plate is valuable. Diagnosis can readily be made and the prog- 
ress of the case can be studied in this manner. Often atypical 
eases can be detected by the x-ray when they are overlooked on 
ordinary examination. 

Diagnosis.—The points which I have found to have the great- 
est weight in diagnosis might differ somewhat from those relied 
upon by the physician who does family practice and is conse- 
quently often called to see the patient for the first time during 
the attack of pneumothorax. 

In the sanatorium where the patient is under a regime of regu- 
lated rest and exercise, where the amount of cough, sputum, the 
pulse rate and temperature are recorded and where the results 
of careful physical examination are charted, any variation is at 
once noted. 
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When I see a sudden rise in temperature and an increase in 
the pulse rate coming on within a few hours as shown in Figs. 
109 and 110, especially if it is accompanied by a decrease in the 
amount of expectoration, I am at once suspicious of pneu- 
mothorax, whether there is any pain or not, or whether dyspnea 
is marked or not. Usually coincident. with these symptoms, but 
sometimes later, there is a feeling of fullness in the chest, even 
if a distinct pain is not experienced. Palpation and percussion, 
in case of a moderately well filled pleural cavity, will usually show 
a displacement of the mediastinum and a pushing down of the 
diaphragm on the affected side from the position shown on the 
record. Hyperresonance and tympany, as well as weakened 
breath sounds, may also be important in aiding diagnosis. 

If called to see a person for the first time during an attack of 
pneumothorax, we would expect the collapse to be rather ex- 
tensive and the dyspnea and pain to be severe; otherwise a phy- 
sician would not be ealled. Under such circumstances shifting of 
the mediastinum should nearly always be found; hyperresonance 
or tympany, or, if tension is great, dull tympany should be well 
marked; and a diminution in breath sounds and probably also in 
secretion, together with increased cough, should be expected. 
The temperature will usually be markedly elevated, but may be 
ereatly depressed. In extensive pneumothorax the mind is 
usually disturbed and unconsciousness may be present. 

Varieties of Pneumothorax.—A practical classification of pneu- 
mothorax is: those cases where the rupture closes and those 
where it does not. Often the opening closes at once on the col- 
lapse of the lung and remains so. Such cases are not serious, as 
a rule, because the collapse is neither extensive nor is it so sud- 
den as to embarrass the heart. 

Those which fail to close, the so-called valvular type, are seri- 
ous. The pleural cavity may fill suddenly, or it may require sev- 
eral hours or several days to do so. The inspiratory act opens the 
rupture and forces air into the pleural cavity, while the expiratory 
act closes the opening and prevents air from escaping. Conse- 
quently, there is an ever increasing pressure which crowds the 
good lung, and increases the heart embarrassment. The second 
danger is that of infecting the pleura and thus setting up a 
pyothorax. As long as the opening is patulent, there is danger 
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of this occurring. That pyothorax does not regularly follow the 
rupture of caseating tubercles into the pleural cavity is a point 
against the formerly held theory that cavity formation is a 
pyogenic process due to mixed infection. 

In cases where the lungs have not been the seat of active dis- 
ease or where the disease has been very limited in extent, or, if 
severely diseased, the pneumothorax occurs on the better side, it 
is, as a rule, very serious because of the sudden and extensive 
collapse which occurs. Under such circumstances, there is no 
time permitted for compensation to take place. Not only is one 
lung rendered wholly useless but a certain portion of the other 
one as well; for, as the mediastinum is pushed over, the good 
lung is subjected to a certain degree of compression which limits 
its functionating power. This sudden limitation of the respira- 
tory area, together with the coincident circulatory embarrass- 
ment, brings about conditions which render the proper aeration 
and distribution of the blood impossible. Consequently, death 
may occur before compensation ean be established. 

Where the lungs have been the seat of marked disease, pneu- 
mothorax may result in either benefit or harm to the patient. If 
the disease is largely one-sided and the pneumothorax occurs on 
that side, improvement may follow, providing infection of the 
pleura does not occur. If it occurs on the other side, harm is 
almost sure to come. The symptoms are usually slight under 
the first condition and severe under the latter. 

If the opening fails to close it proves to be much more danger- 
ous when the pneumothorax occurs on the better side; for the 
compression is more extensive and the difficulties of making 
proper compensatory changes are greater. On the other hand, 
there is greater danger of infecting the pleura when the more 
extensively and actively diseased side is involved. 

Pneumothorax is quite often the culmination of a siege of 
toxemia with its attendant fever. A tuberculous mass near the 
pleura has become necrotic and caseates. Toxins have been giv- 
en out into the tissues and the process has been attended by a 
rise in temperature. The rupture comes, the pleura is filled with 
air, the caseating area is compressed, absorption is checked and 
the temperature drops. All is well unless the pleura becomes 
infected or the disease becomes active in the parts which are 
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subjected to extra work, or the heart is affected by the increased 
strain. 

In pneumothorax the danger of starting activity in the un- 
compressed lung is always present. The chief ways in which tu- 
berculosis spreads in the lung are by the formation of metas- 
tases in tissue adjacent to the already existing foci through the 
lymph spaces, these metastases being favored by lessened mo- 
tion and lymph stagnation; and by plugging bronchi with bacil- 
lus-bearing mucus, this being favored by deep inspiration and 
coughing. Increased motion favors this bronchogenic form of 
metastatic infection. Consequently, pneumothorax, which in- 
creases the inspiratory act of the noncompressed lung, favors the 
spread of infection in it. This is not an uncommon result in 
both spontaneous and induced pneumothorax where the lung, 
which is not collapsed, is the seat of secreting cavities. I have 
seen both good and harm follow a spontaneous pneumothorax, 
but have not found it followed by a high mortality. I have 
seen a few patients die within the first week, as a result of re- 
spiratory and circulatory embarrassment; a few more in three 
or four weeks as a result of infected pleura; others follow in much 
the same course as they would have followed had no pneumo- 
thorax occurred ; and still others derive apparent benefit from it. 

Effusion Into the Pleural Cavity.— Effusion occurs as a frequent 
complication of pneumothorax. The cause of the exudate, likewise 
the reason for its presence in some instances and absence in 
others is not known. It is usually thought to be due to the 
irritation produced by the presence of bacteria; but the fact 
that it occurs in induced, as well as spontaneous pneumothorax, 
shows that other causes must be operative. It seems possible 
that the change in intrapleural tension might be a factor to be 
considered, but I believe the separation of the pleural leaves 
which interferes with the normal absorption of fluid to be the 
greater factor. The pulmonary and costal pleure when in nor- 
mal contact prevent the accumulation of serum. When sepa- 
rated, as they are in pneumothorax, the physiological absorptive 
mechanism is disturbed and the serum accumulates in the cavity. 
Lord? says: ‘‘Experiments on animals and observations on men 


2Diseases of the Bronchi, Lungs and Pleura, Lea & Febiger, Philadelphia, 1915. 
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have shown that air alone does not act- as an irritant to the 
pleura, but since pneumothorax usually arises under conditions 
in which bacteria readily gain entrance to the pleura, it is only 
in exceptional instances, such as spontaneous pneumothorax or 
in rapidly fatal forms, that pleurisy fails to complicate the 
process.’’ He further quotes approvingly the statistics of West? 
to the effect that the exudate is serous, seropurulent and pur- 
ulent, each in about one-third of the cases. 

The serous exudate is not a serious complication and usually 
disappears partly or wholly in case of recovery. The other two 
forms, however, particularly the purulent, are extremely unfor- 
tunate and make the prognosis less favorable. 

Recurrent Pneumothorax.—I have seen three patients who 
suffered from more than one attack of pneumothorax. Two had 
three and one had two. One patient who had three attacks was 
a physician in his early thirties. He was of robust build and 
had no symptoms of active tuberculosis. The ruptures occurred 
suddenly each time, when the patient was feeling well; and, 
being complete, always caused severe and alarming symptoms. 
I examined him after the third attack and found evidence of a 
slight tuberculous lesion in the apex of the lung on the side in- 
volved. 

Another patient was a man aged sixty-five years. He had 
suffered at the time of his first attack, which occurred five years 
prior to the second, from a tuberculous involvement of the up- 
per lobe of the right lung. The collapse at that time was com- 
plete and the patient was extremely ill. He was confined to bed 
for three months as a result of it. 

The second attack came five years later, after the disease had 
spread and after dense pleural adhesions had formed. The pa- 
tient was playing golf at the time. He experienced a feeling of 
shortness of breath and gave up the game. He called on a phy- 
sician who gave him a heart tonic, thinking that the heart was 
the organ at fault. On examination the following day I found an 
area of hyperresonance over the lower portion of the right lung, 
and the mediastinum pushed to the left, when it was ordinarily 
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to the right. The symptoms were so slight that it was necessary 
to keep the patient quiet for only a few days. 

The third patient was one who was under my care in the sana- 
torium. He suffered from an extensive double lesion, with large 
areas of softening in the upper left: 

The patient entered the sanatorium November 5, 1912, with a 
history of having suffered from active tuberculosis for one and 
a half years. At the time of entrance he had an extensive in- 
volvement of the left lung, with breaking down and cavity forma- 
tion in the upper lobe, as well as the apex of the lower lobe. 
The right lung also had a moderately advanced lesion. 

The disease ran an uneven course during the first six months 
with now and then a rise of temperature. At the end of this 
time the temperature became more regular and the symptoms 
began to abate. During the latter part of July, 1913, the tem- 
perature began to show a higher daily maximum and a wider 
diurnal variation. On the 6th of August, it suddenly went 
up to 103°. This was accompanied by increased cough and ex- 
pectoration, with very little dyspnea. On examination the lower 
portion of the left lung was found collapsed. Owing to the 
dense adhesions the collapse did not extend beyond the third rib. 

Following this pneumothorax the disease ran an uneven course 
for a few months and then the patient seemed to be much 
better. In the spring of 1914, after a period of many months 
during which the activity was lessening and the symptoms abat- 
ing, the patient showed an unevenness in temperature. At cer- 
tain periods it went high, but it was principally characterized 
by irregularity and occasional elevation. Beginning October 
30th, Fig. 109, we find another very sharp rise of temperature. 
Where the daily variation had been from 98° in the morning to 
99.5° in the afternoon, the temperature on the 31st reached 104°. 
It gradually dropped, but after a few days, on the 5th of Novem- 
ber, the temperature attained 105°. The rise on the 31st was 
accompanied by pain in the left pleura in the fourth inter- 
space near the heart, and increased cough and expectoration. 
The second rise on the 5th of November was accompanied by a 
marked reduction of expectoration, the total amount being re- 
duced to one-fourth its original. There was no appreciable 
shortness of breath all this time. During the second attack the 


bt \ \ ea Pi ee ae he \ 


JUITAL | “xBtoUyy,out sud jo syoeryye SnotaAd | 


A} Ppoouattodxe py Yous e1so0joyd AvI-x Ue GUIMOUS— 1 


TREATMENT 87 


patient was unconscious for several days. The marked rise 
beginning on the 30th and 31st was accompanied by increased 
cough and expectoration and pleural pain and was due to the 
rupture of a necrotic process near the pleura. Pneumothorax 
did not occur at this time. The reason that the temperature was 
so high was because of the absorption and the greatly increased 
cough. The marked rise on the 5th accompanied by marked 
decrease in expectoration was due to this focus opening into 
the pleura and thus producing pneumothorax. Following this 
pneumothorax the patient ran an uneven course and gradually 
improved; however, no definite improvement could be ascribed 
to the pneumothorax itself. In December, 1915, he had an at- 
tack of influenza, which was followed by a third pneumothorax. 
Following this he ran an elevated temperature for several 
months and then attained an arrestment of his disease. Fig. 111 
is an x-ray picture of this patient’s chest prior to his last pneu- 
mothorax. 

Treatment.—The treatment of pneumothorax consists in meet- 
ing conditions as they arise. If the symptoms are severe and 
the heart is badly embarrassed, I use morphine 14 gr. hypo- 
dermically as often as required. This relieves the nervousness, 
supports the heart and quiets the cough. I have the patient 
assume the recumbent posture and do not allow him to get up 
or exert himself in any manner until the acute stage has passed. 
This spares the heart avoidable strain and prevents the cough- 
ing which would be brought on by exertion. The heart may 
require digitalis. 

When the symptoms are not so severe, I enjoin rest, as above, 
but give codeine or heroin, instead of morphia, to check cough. 

The bowels should be kept open with some such remedy as 
castor oil or salines. The diet should be light but nourishing, 
until the digestive organs improve in tone; milk, buttermilk, or 
milk modified by Eskay’s Food, Mellin’s Food, or Malted Milk, 
eggs, gruels and other such foods may be used, followed later 
by a generous and varied diet, as soon as the intestinal tract 
will tolerate it. 

In the valvular form of pneumothorax the intrapleural pres- 
sure at times becomes so severe that suffocation will follow un- 
less relief is afforded. This is given by inserting a trocar and 
allowing the air to escape. 


CHAPTER XXVII. 


TUBERCULOUS MENINGITIS. 


Tuberculous meningitis may result from either hematogenic or 
lymphogeniec infection. When infection takes place through 
the lymph it is usually an extension from tuberculosis of the 
middle ear or vertebra. When infection occurs through the 
blood it may come from an infection in any part of the body, the 
previous focus being in the lung; or in the lymph glands, 
mediastinal, mesenteric, or cervical; in the kidney; bones; in 
fact, in any tissue. It is also possible that the primary point of 
infection might be the meninges, as would occur from bacilli 
passing through the intestinal wall, being taken up by the 
lacteals and poured into the thoracic duct, thence into the blood 
stream, to be sereened out in the meninges. A spinal meningitis 
may also occur as a direct extension from tuberculosis of a verte- 
bra. Tuberculous meningitis, as a rule, assumes the form of mili- 
ary nodules accompanied by collateral exudative inflammation. 

The course of the disease depends considerably on the extent 
of the involvement and the amount of exudation present. It 
may be a slowly developing chronic disease, or it may be acute, 
running its course in a very short time. As a rule, it takes a 
very acute course. Healing undoubtedly occurs at times. 
Especially is this true if the tubercles are few in number. We 
should expect a healing of solitary tubercles in the meninges the 
same as in other structures of the body. The location of the 
infection is most common at the base, and is spoken of as a 
basilar meningitis; or it may extend along the adjoining fissures; 
or form nodules in the dura mater, and even in the adjoining 
substance of the brain itself. 

Many times the ventricles are filled with exudate, particular- 
ly the lateral ventricles, and the pressure, at times, greatly en- 
larges the cavities. The exudate which is found may be serous, 
sero-fibrinous, fibrinous, or purulent in character. A large 
quantity of lymphoeytes are often found in the exudate. At 
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times, as a result of the tuberculous process, the superficial brain 
substance softens, producing a genuine encephalitis. 

Aside from the miliary tubercles just mentioned, we sometimes 
find solitary tubercles in the brain substance; and, again, we 
find tuberculous infiltrations and ulcerations extending into 
the brain substance from the dura. 

McCarthy’ has described several such cases. One of this 
character came under my own observation. In this case there 
were severe ulcerations along the longitudinal fissure, varying in 
size from 1 to 21% em. in diameter, and extending into the brain 
substance for about % em. 

Symptomatology.—The course of the disease in different pa- 
tients varies greatly. The onset does not seem to follow any set 
rule. My experience has been almost wholly confined to men- 
ingitis as a complication of pulmonary tuberculosis, and most of 
the patients have been under my observation for a considerable 
period prior to the onset of the meningeal infection. The symp- 
toms vary according to whether many or few tubercles are pres- 
ent, and whether or not they are accompanied by marked col- 
lateral exudation. 

Nervous System.—One of the early symptoms of meningitis in 
many cases is that of irritability. This sometimes comes on 
several weeks preceding the frank symptoms. 

Later in the disease the patients often have convulsions and 
still later lapse into unconsciousness. This may occur shortly 
prior to death, or, the patient may lie unconscious for a number 
of days. 

Headache is a symptom which is present in nearly all in- 
stances. It may affect any part of the head; but, in my experi- 
ence, it has seemed to be most marked at the base, although 
frontal headache has been quite common. This headache is usu- 
ally influenced by motion. 

Fever.—Fever is extremely variable. Bonney has seen pa- 
tients without any rise of temperature. I have seen some where 
the temperature was elevated only a degree; in fact, the usual 
temperature is 100° and 101°, although it may go as high as 103°. 

Pulse.—The pulse is influenced by the intracranial pressure. 
There are several symptoms in tuberculous meningitis which are 


1Second Annual Report of the Henry Phipps Institute, Philadelphia, 1906. 
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due to vagus irritation, noticeably a slowing of the pulse, vomit- 
ing, and irregular respirationsometimes of the Cheyne- 
Stokes character. The pulse does not always show this vagus 
influence. Sometimes, particularly early in the disease, the pulse 
is rapid. It may again become rapid later in the disease, but 
there is often a distinct slowing of it during some period of 
the infection. 

Muscle Rigidity—Muscle rigidity is a common symptom, al- 
though it may be absent. In children it is often present to so 
high a degree that the neck is drawn backward producing the 
characteristic opisthotonos. This action is due to the irritation 
of the spinal accessory and cervical nerves. 

Gastrointestinal Tract.——Nausea and vomiting are prominent 
symptoms, being present in some 80 per cent of cases. In one 
case under my care an old chronically-inflamed appendix was 
present. The symptoms of nausea and vomiting were so pro- 
nounced at the beginning of the attack that we feared a fulminat- 
ing appendix. To add to our deception in this case there was 
some pain over the abdomen. The diagnosis, however, was cleared 
up on the second day when headache and other symptoms mani- 
fested themselves. Constipation is commonly present and, at 
times, is extremely obstinate. 

Ocular Symptoms.—Disturbances on the part of the eye are 
common. <A mild ptosis, sometimes unilateral, sometimes bi- 
lateral; divergent and convergent strabismus; and nystagmus, 
are occasionally present. The pupil shows many variations. 
There may be a sluggish reaction to light; a dilatation; an ex- 
treme contraction; or, a general instability. In connection with 
dilatation of the pupil it is well to remember that this is common 
in pulmonary tuberculosis as a result of irritation of the upper 
dorsal sympathetic fibers; consequently this sign alone is of no 
value in the presence of a pulmonary lesion. An examination of 
the eye grounds often shows papillitis present,—a sign of great 
diagnostic value. 

Kernig’s Sign.—This is usually present, and may be elicited 
by allowing the patient to lie in bed on the side or back, or by 
allowing him to sit on the edge of the bed with feet hanging on 
the side. The thigh must be at a right angle with the body and 
the leg must be flexed. When meningitis is present an attempt 
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to extend the leg upon the knee is met with rigidity which makes 
it difficult or impossible to accomplish. This is due to a flexor 
contracture of the ham-string muscles. 

Diagnosis.—The diagnosis is not difficult to make after the 
major symptoms appear; but earlier, during the period of nerve 
irritation, the meningeal cause may not be suspected. When 
such pressure symptoms as headache and vomiting appear, then 
the cause is usually quite distinct. If the pathology is borne in 
mind, and the fact that nearly all symptoms are due to pres- 
sure, diagnosis of the disease will not be so difficult. Examina- 
tion of the eye grounds is of great importance. In those cases 
which come on in patients suffering from pulmonary tubercu- 
losis, or other known lesions, the tuberculous element should be 
suspected. Where it comes on suddenly, however, in a person 
previously in good health, it is quite difficult to determine whether 
the meningitis is of a tuberculous or non-tuberculous nature. 
Examination of the spinal fluid will sometimes give important 
information. In the case of tuberculous meningitis it is usually 
clear or slightly turbid; while, in the non-tuberculous infections, 
it is apt to be purulent. 

In quite a large percentage of patients in the last stage of the 
disease tubercle bacilli may be found in the fluid. Earlier, how- 
ever, they are not commonly found. 

Where bacilli are not found a high lymphocyte count points 
toward the possibility of tuberculosis, while a high polynuclear 
is found more commonly in non-tuberculous infections. 

Treatment.—The treatment of tuberculous meningitis consists 
in making the patient comfortable. As a rule little can be done 
with hope of more than temporary improvement. Bromide is a 
splendid remedy for relieving headache and quieting nervous- 
ness. Ice to the head is also of value in relieving headache. Con- 
stipation must be relieved by proper laxatives. Calomel, either 
plain, or in the compound cathartic pill is valuable. When pres- 
sure symptoms become marked, they may be relieved by lumbar 
puncture, drawing off from one to one and a half ounces of 
fluid.. This relief of pressure is often followed by a return to 
consciousness and a diminution of headache. 

This dread complication is nearly always fatal, although we 
now and then see reports of cases which have been diagnosed 
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as such and which have healed. It is not beyond reason to sup- 
pose that slight meningeal affections heal occasionally. Post- 
mortem evidences are now and then found which prove this to 
be a fact; yet such are the exceptions. The diagnosis is rarely 
made until the disease is thoroughly established. It might be 
if we could make our diagnosis at the time when the first tu- 
bereles form on the meninges that aid might be brought to some 
of the limited infections. After the disease develops fully we 
often see that the symptoms appeared weeks before. If we are 
ever to make much headway against this infection, however, it 
would seem that it would be necessary to have a remedy capable 
of destroying the bacilli; and introduce it into the spinal canal, 
for it has been demonstrated that the spinal fluid earries very 
few immune bodies. While the meninges are well protected by 
their situation, they seem to be correspondingly poorly protected 
by the fluid which bathes them. Tuberculin is of little value in 
this complication. It works too slowly to offer assistance. 

Fig. 112, A and B, is instructive in that it illustrates the develop- 
ment of tuberculous meningitis in a patient who had suffered 
from chronic clinical pulmonary tuberculosis for a period of two 
years. The disease was moderately widespread, involving the 
greater portion of the upper lobes on both sides, and the upper 
portion of the lower lobe on the right. The process was largely 
fibroid in character although it had recently taken upon itself a 
more active form with considerable softening. 

During the first few weeks that the patient was under treat- 
ment, improvement seemed to be very satisfactory. All of the 
more prominent symptoms lessened in severity. On the llth 
of February without any previous indications the patient com- 
plained of not being so well. He had a slight headache most 
marked at the base. This was followed by constipation. The 
temperature following this began to reach a higher maximum 
than on preceding days. This was not marked, however, until 
after the 20th. The pulse at first increased with the temperature 
but during the last few days, if the temperature had been taken 
by mouth the same as that shown in the rest of the chart, a 
disproportion between the two (the pulse being relatively slow) 
would have been evident. From the 5th of March until death 


ILLUSTRATIVE CASE 95 


the temperature record was taken in the axilla owing to the 
fact that the patient was unconscious; consequently the tempera- 
ture record is lower than it should be. 

On the 19th of February the patient began vomiting and this 
continued occasionally until the end. During the last ten days 
of life, the patient was unconscious most of the time. 


CHAPTER XXVIII. 
TUBERCULOSIS OF THE GENITOURINARY SYSTEM. 


Kidney.—Tuberculosis of the kidney is a common complica- 
tion in patients suffering from advanced pulmonary tuberculosis. 
However, it produces symptoms in a comparatively small per- 
centage of cases. In most instances it is found postmortem, with- 
out having been suspected during life. I can conceive of tuber- 
culosis being primary in the kidney; but, I would not expect to 
find it frequently so. Bacilli could pass through the mucous 
membranes of the intestinal tract, find their way into the 
thoracie duct, thence into the blood stream, and, after passing 
through the lung, be strained out in the kidney. In this way, 
we could have a primary tuberculosis of the kidney, but it is far 
more common to have the tubercle bacilli come from some other 
focus within the body. It is not necessary that this be in the 
lung. It could be in the glands or any other structures. In tu- 
berculosis of the lungs, however, we must conceive of a more or 
less frequent escape of bacilli into the blood stream, consequently 
the danger of other organs becoming infected. The fact that 
other organs are not more commonly infected must be accounted 
for by the unusually high degree of specific resistance attained 
on the part of the tissue cells when tuberculosis has been pres- 
ent in the system for a prolonged period of time. 

The studies of Joseph Walsh* showed positive tubercles pres- 
ent in the kidneys in 58 per cent of sixty cases examined. In ad- 
dition there were three other specimens which showed ‘‘an ac- 
cumulation of round cells, resembling young tubercles, which 
were questionable.’’ With these included there were thirty- 
eight cases, out of sixty, or 63 per cent which showed definite 
tuberculosis in the kidney. Inoculation experiments showed 
tubercle bacilli in the urine in 82.5 per cent of urines inoculated. 
This indicates fairly the amount of infection that is present in 


*The Kidneys in Tuberculosis, Second Annual Report of Henry Phipps Institute, 1905. 
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the kidneys in cases dying of tuberculosis; or suggests that bacilli 
might be excreted through the kidneys. 

Another very interesting thing in this report is the fact that 
definite healing was shown in several instances which makes the 
author say: ‘‘A tendency toward healing seems at least as great 
in the kidney as in other organs.’’ This is so different from 
the usual teachings that it is well to emphasize it. 

Many writers take the view that tuberculosis of the kidney 
shows no tendency to heal. I can see no reason why miliary 
tuberculosis of the cortex of the kidney should not heal as readily 
as tuberculosis elsewhere. It is evident, however, that tubercu- 
losis of the calyx, because of the character of the tissue in 
which the lesion is located, and because of the fact that it is 
constantly bathed in urine, is surrounded by conditions unfav- 
orable for scar tissue formation. 

The parenchyma of the kidney is usually affected first, tuber- 
culosis being found beneath the capsule, and from here the dis- 
ease usually spreads toward the pyramids, pelvis, ureter, and 
bladder. The process may spread rapidly, or it may remain 
localized at the point of inoculation. Here as in other tissues, 
the tubercles coalesce and the tuberculous mass increases in 
size until necrosis and caseation, with rupture and the formation 
of abcess cavity results. 

The infection may be confined to one kidney, or it may extend 
to both. From the general tendency of the disease to spread 
through the blood stream, it is extremely important to be able 
to tell clinically, if possible, whether one or both kidneys are 
involved. Particularly is this true in this day when the prepon- 
derance of opinion favors immediate removal upon diagnosis, a 
teaching which should be discussed further before adoption. 

Symptomatology of Tuberculosis of the Kidney —Tuberculosis 
of the kidney usually develops slowly and its symptomatology 
depends largely upon the location of the tubercles. If they are 
confined to the parenchyma a widespread lesion may be present, 
without giving symptoms in keeping with the seriousness of the 
trouble. On the other hand, if the pelvis is involved, signs 
usually appear to make the disease more readily recognizable. 
Oftentimes we are led to believe that the disease has been present 
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for a long time prior to the time of examination. Pain is 
the symptom which commonly sends the patient to the physician; 
and, inasmuch as this is not a universal symptom, and, since it 
comes late in many cases, it cannot be relied upon for early 
diagnosis. The patient often fails to consult a physician until 
the disease is advanced. It is quite often that the bladder be- 
comes infected before the physician is consulted. If there is 
painful, or frequent micturition, this may cause the patient to 
seek relief. When the pelvis of the kidney is involved the 
urine usually contains pus, and, occasionally, blood; consequently, 
it often has a cloudy appearance. The urine in the early case, 
instead of being cloudy, is often light in color and of very low 
specific gravity. Polyuria is one of the early symptoms of 
tuberculosis of the kidney. When pain is present, it may be felt 
over the kidney, along the urethra, and occasionally, may take 
the form of renal colic. Reflex pain may be felt in the testicle 
or thigh. 

The demonstration of tubercle bacilli in the urine is not easy. 
Sometimes a marked lesion is present and no bacilli are found. 
The entire twenty-four hour sample should be taken and cen- 
trifuged for a long time before examination. The absence of 
bacilli should not have much influence upon the diagnosis. At 
the present time, when the immediate operative treatment of 
tuberculosis of the kidney is so common, it is very important 
that tuberculosis of the other kidney be excluded before one is 
removed; and the difficulty of beimg sure that the other kidney 
is not involved, is not generally appreciated. 

Catheterization of the kidney and examination of the urine 
may, or may not, give evidence. As mentioned above, if the 
parenchyma of the kidney is involved, the urine may show 
negative signs and yet a serious involvement may exist. 

I desire to call attention to the spasm of the lumbar muscles 
as being an important sign in the diagnosis of inflammation of 
the kidney.? 

As mentioned elsewhere in these pages, the afferent impulses 
travel from the internal viscera to the cord and manifest them- 
selves in the skeletal muscles, producing reflex contraction dur- 


?Pottenger: Spasm of the Lumbar Muscles, a Diagnostic Sign in Inflammation of the 
Kidney, Journal American Medical Association, March 29, 1913, vol. lx. 
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ing activity, and degeneration when the disease becomes chronic. 
The kidney is supplied by sympathetic nerves which take their 
origin from and communicate by rami communicantes with seg- 
ments from the sixth thoracic to the first lumbar. The larger 
number of filaments to the kidney arise from the eleventh and 
twelfth thoracie and first lumbar segments. 

The reflex on the part of the kidney expresses itself in spasm 
of the lumbar muscles on the side of involvement. Spasm, when 
present, is best detected by placing the patient on a comfortable 
stool or chair so that his feet are flat on the floor. He is then 
instructed to sit erect in such a manner as to relax the lumbar 
muscles, relaxation being essential to determining the presence 
of reflex increased tone. The muscles are then examined by light 
touch palpation. Any difference in tension should be noted. 
When one kidney is the seat of an inflammatory process, the 
muscles on that side will be firmer than normal. If both kidneys 
are inflamed the muscles on both sides will show increased tone. 
On account of there being no normal muscle for comparison, the 
diagnosis is not so easy to make, when the involvement is bilateral. 
Sometimes the degree of tension is so great that it can be deter- 
mined by inspection as well as palpation. The muscles can be 
seen to stand out on the infected side more prominently than on 
the opposite side. The paths of motor and sensory impulses in 
the kidney reflex are shown in Plate X. 

The importance of this sign is evident. I have used it to great 
advantage in many cases. 

Where the kidney is to be removed because of a tuberculous 
lesion, the muscles on the other side should always be examined 
for spasm before operation is done. 

The examination of urine taken by catheterizing the ureter 
may or may not prove the presence or absence of tuberculosis of 
the kidney from which the urine comes. The fact that no 
evidences are found should never be considered as conclusive, 
because all forms of tuberculosis are irregular in their course, the 
symptoms at times being more pronounced, and then, again being 
slight or absent. The injection of guinea pigs may also be incon- 
elusive. In fact, we cannot rely wholly for the presence or ab- 
sence of infection in a given organ upon any of the methods at 
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our command. I, personally, would rely more upon the condition 
of the muscles than any other one individual factor; but would 
make up my mind from the whole picture rather than any one 
phase of it. The tuberculin test is of no value unless it produces 
focal stimulation of the kidney, followed by pain, hematuria, or an 
increase in the general urinary findings; but this must not be 
expected to occur either regularly or often, unless large doses are 
administered. 

Treatment.—The writer has treated numbers of cuses of tuber- 
culosis of the kidney conservatively. By conservative treatment 
I mean the usual measures which are used for the treatment of 
tuberculosis, including tuberculin. I have been pleased to note a 
diminution of symptoms, and, not infrequently, a clinical healing. 
In one case of bilateral tuberculosis of the kidney, treated six 
years ago, a clinical healing was obtained and the result has 
remained favorable so far. 

McGowan and Dillingham both report splendid results in the 
treatment of tuberculosis of the kidney. Dillingham® uses tuber- 
culin in small doses. The preparations used by him were O. T. 
and B. E. He says: 

“‘In the average case 1-75,000 mgm. was given twice a week 
and so gradually increased that there was never a local or. 
general reaction. In those cases complicated by lung infections 
this initial dose was reduced to 1-350,000 mgm.”’ 

The writer has treated his tuberculosis of the kidney only as 
this infection complicated the pulmonary lesion, and has used his 
doses of tuberculin in the same manner that he has used it in 
treating his pulmonary eases generally, and consequently, has 
used much larger doses than those mentioned by Dillingham (see 
Chapter XL). 

There is no doubt that tuberculosis of the kidney will, at times, 
heal; and there is likewise no doubt that the patient is much 
better off with two imperfect kidneys than with one imperfect 
one; or with one kidney that is able to functionate well and one 
that is able to functionate imperfectly, rather than one organ, 
so it would seem to me that, unless the lesion is advanced and 


5A Report of Fifty Cases of Tuberculosis of the Kidney and Bladder Clinically Cured 
Without Operation. Read before the California State Medical Society, April, 1916. 
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producing symptoms, conservative measures should always be 
tried before the organ is removed. 

Tuberculosis of the Bladder.—Tuberculosis of the bladder, as 
a rule, results as an extension from the kidney or epididymis. In 
every case of tuberculosis of the bladder the kidney must be sus- 
pected and thoroughly investigated. Ulcerations, as a general 
rule, start near the mouth of the ureter on the side of the diseased 
kidney, and the diagnosis is quite readily made by the cystoscopic 
examination. The tubercles, however, may spread to any portion 
of the bladder and in some instances are found very widely dis- 
tributed. The symptoms are those of cystitis. The infection 
usually begins with slight urethral irritation and increased and 
frequent urination; but as the disease progresses, pain becomes an 
important symptom. In severe cases the bladder may become so 
intolerant that it cannot contain more than a few drams of urine at 
atime. As a result, the patient may be compelled to pass urine so 
frequently that his sleep and rest are constantly interfered with 
which, together with the pain, makes a very severe tax upon his 
vitality. 

The diagnosis is made by the symptomatology and may be 
confirmed by the cystoscope. The existence of tuberculosis in the 
lung, or in some other portion of the genitourinary tract aids in 
making the diagnosis. 

In treatment of tuberculosis of the bladder, both general and 
local measures should be employed. The latter consist in irrigat- 
ing the bladder by various substances, curetment, and, in some in- 
stances, cauterization. Simple measures, however, are to be 
preferred to the harsher ones. 

It seems to me that greater experience in tuberculosis shows 
that it is a disease that has a tendency to heal, no matter where 
the lesion is located; so, if we can raise the patient’s resisting 
power by the various methods used for the treatment of tuber- 
culosis in general, give him the stimulation afforded by tuberculin 
and use such local measures as will allay irritation, and afford 
rest, we are working along the right line. 

Dillingham, in the paper above referred to, reports excellent 
results by the use of general hygienic measures, tuberculin, and the 
irrigation of the bladder with silver nitrate. He says the progress 


102 TUBERCULOSIS OF GENITOURINARY SYSTEM 


seems much better where some form of cleansing irrigation for the 
bladder is used. In some cases he recommends the use of gomenol 
or argyrol. He cautions that silver ‘nitrate should not be used 
in too concentrated form and says: 

‘<T begin with a pint of a 1/50,000 solution in distilled water and fre- 
quently find that this is too strong, the rule being not to cause irritation 
either from the strength of the silver or the rapidity of the injection; and 
when it is safe to begin to stretch the bladder, I do not stretch it more 
than once or twice at a sitting and am guided by symptoms whether to re- 
peat it at the next visit or to rest for one or two visits. In increasing the 
strength of the silver, which is done as rapidly as possible, the bladder 
should never burn,—it is permissible for them to have a slight feeling of 
warmth for a few minutes but it should not burn or cause distress and the 
majority remark that it makes them feel easier and relieves their irritation 
to have the bladder washed. Some patients have complained of having had 
silver nitrate used in so strong a solution by other physicians that their 
bladder burned intensely for more than an hour and that often this con- 
dition would be followed by blood and great tenesmus, and their general 
condition would be made much worse.’’ 


Tuberculosis of the Testicles—Tuberculosis of the testicles oc- 
eurs occasionally in the course of tuberculosis of the lungs. In 
faet it may follow tuberculosis in any other portion of the body. 
It is occasionally thought to be primary. The disease, as a rule, 
is found in the epididymis, rather than in the body of the 
testicle itself. However, occasionally, the body of the testicle 
itself may be the seat of the primary metastasis. The disease 
usually develops slowly and painlessly and may reach quite an 
advanced stage before being discovered. The organ usually en- 
larges in size and frequently the infection is noted by the dis- 
eovery of a hard nodule in the gland. At times this easeates and 
breaks down. At other times it may remain quiescent or may heal 
without going on to the formation of pus. In quite a large per- 
centage of cases, varying from 50 to 75 per cent, there is an ex- 
tension to the opposite side. 

Tuberculosis is differentiated from syphilis by the fact that 
tuberculosis usually begins in the epididymis, while syphilis 
begins in the body of the testicle; but, inasmuch as this is not 
always true, it cannot be considered as a positive point in diag- 
nosis. 

The treatment is that of the general treatment of tuberculosis. 
Whether the organ shall be removed or not depends wholly upon 
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the circumstances. Conservative measures should always be used 
first. 

Tuberculosis of the Seminal Vesicles, Prostate, Ovary, and 
Tubes.—All of these organs are sometimes the seat of tuberculous 
infection, and when so involved should receive the usual treatment 
directed to tuberculosis. 

From tuberculosis in the tubes, the process may extend into 
the peritoneum, and in this way a tuberculous peritonitis may 
result. The desirability of operation on these organs which are 
removable will bear considerable consideration. A study of the 
recommendations met in treatment show that the removal of the 
organs of the female are recommended much more often than 
those of the male. It must be remembered in this respect that 
diseases of the organs of generation have a tendency to produce 
mental depression. Removal of them often has a greater 
depressing effect than the disease itself. With the hope that 
modern therapy offers for treatment I would advise a trial of 
conservative measures in all instances. 

In one case of tuberculosis of the ovary where the patient 
refused operation, the other organ having been removed at a 
previous time, we secured a healing after it had shown very 
marked pathological change. This patient was treated eleven or 
twelve years ago, and has shown no signs of recurrence. 


CHAPTER XXIX. 


OTHER NON-PULMONARY TUBERCULOUS COM- 
PLICATIONS.—TONGUE, TONSIL, PHARYNX, 
EAR, BONES AND JOINTS. 


During the course of pulmonary tuberculosis, also occasionally 
as an independent infection, we find a tuberculous complication 
involving such organs as the tongue, tonsils, and pharynx, and 
quite frequently, particularly during childhood, we find the bones 
and joints involved. It is unnecessary to treat the disease as it 
manifests itself in these structures in extenso in this place, be- 
cause its therapy depends upon the general principles laid down 
elsewhere in these pages. The disease differs only in that it in- 
volves different tissues. 

Tongue.—aAs discussed in the chapter on pathology, I called 
attention to the fact that tuberculosis of the tongue appears now 
and then as a complication of pulmonary tuberculosis. In most 
of the eases which I have seen, the relationship between the tuber- 
eulous involvement and trauma was not plain; in a few, however, 
it could be definitely determined. In one or two instances, tuber- 
eulosis of the tongue followed an injury by biting. In another in- 
stance infection took place in a cut made by drawing the tongue 
over the front teeth preparatory to laryngeal treatment. The 
tongue, being muscular tissue, is not prone to tuberculous infee- 
tion. 

The prognosis in tuberculosis of the tongue depends upon the 
character of the tuberculous process in general. If the pa- 
tient is suffering from a general tuberculosis which will yield 
to therapy, the tongue will heal, too. If, on the other hand, 
the pulmonary process is acute, with caseation and necrosis 
predominating there is little chance of the infection in the tongue 
healing. My experience has shown that, as a rule, tuberculosis 
of the tongue heals slowly. In two of my eases healing was 
completed only after nine or ten months of treatment. In one, 
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two years and a half was required to overcome the ulceration. 
The process, as a rule, takes upon itself the proliferative type; 
and the ulceration is, for the most part, clean and free from 
purulent discharge. When the ulceration involves the apex of 
the tongue, as it did in two of my cases, healing is extremely 
difficult to bring about. There is a tendency with different 
motions of the tongue, for the muscular fibers of the tip to 
separate. This keeps the ulceration open. 
Treatment.—Experience in treating tuberculosis of the tongue 
will convince anyone that local applications are futile. I have 
never seen any direct influence result from local applications of 
stimulating or antiseptic remedies, although I have given them 
a good trial. Healing must come about, the same as all healing 
in tuberculosis, through raising the patient’s resisting power by 
means of the many measures which are directed toward that end 
and by stimulating fibrosis by the use of tuberculin. Tuberculosis 
of the tongue is shown in Figs. 11A, B, and C, Volume I, page 46. 
Tonsil.—Tuberculosis of the tonsil is an infrequent complica- 
tion of pulmonary tuberculosis, or tuberculosis anywhere in the 
body. Tubercle bacilli may be found by inoculation experi- 
ment in about 20 per cent of tonsils removed from children. 
This does not mean, however, that a tuberculous infection of 
the tonsil exists. This is an extremely uncommon infection. In 
my experience in tuberculosis I have met with less than half a 
dozen cases of tuberculosis of the tonsil. I have never seen an 
infection of this organ heal. In the cases that I have seen, it 
has come on as an end result, not appearing until a short time 
prior to the death of the patient. The treatment in no way 
differs from that of tuberculosis anywhere else in the body. 
Pharynx.—Tuberculosis of the pharynx may result from di- 
rect infection of the pharyngeal tissue or by the tubercle bacilli 
coming from adjacent structures. I have seen numerous cases 
of tuberculosis of the pharynx, only one of which resulted in 
healing. If tuberculosis of the pharynx is widespread it in- 
volves the muscles of deglutition and makes swallowing very 
painful. The result is, that when the patient has such an in- 
volvement the process becomes so painful that the patient will 
risk the chances of starvation and ultimate loss of life rather 
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than make the continued effort necessary for eating. Here, 
again, the treatment consists of the general treatment of tuber- 
eulosis. Loeal applications should be used, however, as they 
will keep the parts clean and render sufficient anesthesia to 
make the patient comfortable. An alkaline spray will usually 
be useful. Menthol in olive oil, from 2 to 4 per cent, may be 
used as a gargle by those patients who do not object to the taste 
of the oil. I have found this very useful in many instances. 
Inhalations of anesthesin in some such formulas as are recom- 
mended by Lockard, are useful (see page 30). 

Tuberculosis of the Ear.—This is found uncommonly as a com- 
plication of pulmonary tuberculosis. It is also now and then 
found as an independent infection. It is usually recognized as 
a suppurative process and very often when the physician is con- 
sulted the tympanic membrane will be already ruptured. It is 
characteristic of the tuberculous ear to show alternate periods © 
ef activity and quiescence. Oftentimes, the diagnosis is not 
suspected until the patient is shown to have a pulmonary dis- 
ease. As a rule, the course shows a marked absence of pain. 

Such local therapeutic measures should be used as have a 
tendency to keep it clean. A free exit for drainage should be 
maintained. Antiseptic powders may be used at times to ad- 
vantage. Boracie acid 2 per cent in aleohol, or iodoform 2 to 10 
per cent in aleohol may be dropped into the ear, to be followed 
by washing with hot water. This measure at times seems to aid 
in keeping the ear clean; but we should not expect any active 
curative influence to be exerted by these local measures. Now 
and then a tuberculosis of the ear will, by extension, produce 
tuberculous meningitis, resulting in death. 

Bones and Joints.—It is not my purpose to treat of tubercu- 
losis of the bones and joints extensively. Infections of this kind 
have heretofore been given over almost exclusively to the sur- 
geon, but I wish to emphasize the fact that tuberculosis of the 
bones and joints is also a medical disease. The conservative 
treatment of these structures is gradually gaining adherents. 
Great impetus has been given this recently through the work 
of Rollier, who has been so successful in the application of helio- 
therapy to these infections. It is remarkable what sunlight will 
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do for many conditions which were heretofore considered serious. 
It seems to me that the great point to remember is that we are 
dealing with structures that have a tendency to undergo heal- 
ing if intelligently managed. Intelligent management means 
the use of all remedies or measures that will help to heal 
the disease and restore function. During recent years many 
measures have been instituted, but, as a rule, workers are apt 
to forget the many-sided nature of tuberculosis and rely on 
one or two measures to the exclusion of others. Hyperemia will 
produce excellent results in many cases of tuberculosis of the 
bones and joints; but hyperemia should not be relied upon to 
cure tuberculosis. Heliotherapy will produce excellent results, 
but it is not all that can be done. Many orthopedic measures, 
including rest and splints, will produce results that are fairly 
satisfactory, yet no one today would rely upon them wholly. 

The principles which underlie the treatment of tuberculosis, 
as described in Chapter XXXIV, point the way to the intelligent 
handling of tuberculosis wherever found. Tuberculosis of the 
joints should be treated by rest, splints, heliotherapy, hyperemia, 
tuberculin, and all of the efficacious tonic measures which are 
applicable to tuberculosis of the lungs. We must not expect 
rapid cures, no matter what the remedy used. Time alone will 
produce satisfactory healing of a tuberculous lesion, no matter 
in what tissue it is situated. 


CHAPTER XXX. 


FEVER IN TUBERCULOSIS. 


What is Meant by Fever.—At the outset of this discussion I 
wish to make it clear that the fever of tuberculosis, the same as 
that of any infectious disease, is not an entity, but a part of 
the syndrome of central plus sympathetic stimulation; and, as 
such, is caused by both an increase in metabolic activity and a de- 
crease in heat elimination, the latter being produced by the action 
of the toxins upon the sympathetic nervous system. The particu- 
lar effect of the sympathetic stimulation is exerted upon the vaso- 
motor system and interferes with the principal path of heat elimi- 
nation as I shall discuss later. 

There are other conditions met in tuberculosis, besides the 
toxemia, which are accompanied by a rise in temperature, such 
as the depressive emotions, disturbances in some of the internal 
secretions, and rises in atmospheric temperature; but these are 
not an integral part of the disease. These conditions will also 
be discussed in this chapter. Any factor which stimulates and 
prolongs vasoconstriction of the skin vessels will cause a rise in 
temperature by interfering with heat elimination. This will 
take place whether there be increased heat production or not. 

Fever is a condition in which the temperature of the body is 
above normal. It is accompanied by disturbed function on the 
part of the body cells,—the degree of disturbance keeping pace, 
to a certain extent, with the degree of rise above normal. An 
acute rise of temperature is accompanied by symptoms more 
marked and more serious than the chronic form. 

By fever, we do not understand a rise of temperature above 
98.6° FE. (mouth measurement), but we mean a rise above nor- 
mal for the time of day that the temperature is measured. The 
misconception is very common that the patient’s normal tem- 
perature is always 98.6°. This is untrue. There is a normal 
diurnal variation of about one and a half degrees, which marks 
the natural ebb and flow of body heat (Fig. 118, page 126). The 
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temperature reaches its lowest point sometime in the early 
morning hours which, in a normal individual, would be 97.2° or 
97.4°; and it reaches its maximum sometime in the afternoon, 
probably about two or four o’clock, which should be about 98.6°. 
The time of day when the minimum and maximum temperatures 

appear varies with different individuals and according to the 
- body activities. The minimum may be at two or three, or as 
late as six or seven in the morning. Likewise the maximum may 
be as early as ten in the forenoon, or as late as the middle of 
the night, or any hour between; but, it is safe to say, under 
ordinary circumstances, that a temperature of 97.2° or 97.4° 
in the early morning is normal for that hour of the day, and 
98.6° measured at two or four o’clock in the afternoon is like- 
wise normal for that hour. Any departure from this should eall 
for analysis to determine the cause. 

The diurnal variation in fever may, or may not, be the same 
as the diurnal variation in the normal temperature curve. It 
may vary about a degree or a little over; or, it may vary sev- 
eral degrees. I have seen this variation amount to ten degrees 
in one instance in tuberculosis. 

It should be known that the normal] individual may have a 
rise of temperature considerably above 98.6° during exercise. A 
temperature of 100° and 102° is commonly found after violent 
exercise. It is said that the workers in the tin mines of Corn- 
wall, England, who work out under the ocean under conditions 
decidedly unfavorable from the standpoint of ventilation, work 
with body temperatures several degrees above normal. Violent 
athletic exercise and work even in the open air are followed 
by a rise in body heat often of several degrees. 

The maximum and minimum temperature keeps pace with 
body activities; consequently, it may be reversed in patients who 
work at night and sleep during the day. Tuberculous patients, 
suffering from fever, who are awakened in the early morning 
by severe paroxysms of coughing may, at times, show their 
maximum temperatures in the early forenoon, the rise being 
hastened by the extra heat production which results from the 
muscular exertion required in coughing. 

The following group of symptoms, with a few variations, was 
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published in a former paper.1 They are those which accom- 
pany fever and are due to toxemia: 
Malaise. 
Lack of endurance. 
Loss of strength. 
Nervous instability. 
Headache. 
General aching. 
Chilliness or rigor. 
Lack of appetite. 
Digestive disturbances. 
Loss of weight. 
Rapid heart’s action. 
Night sweats. 
Fever. 
Blood changes. 


When toxemia is very severe, producing collapse there results: 


Vasodilatation (vasomotor paralysis). 
Sweating. 
Subnormal temperature. 


These manifest themselves in a syndrome which represents a 
general nervous discharge through the sympathetic system. 
That some of these symptoms are partly due to central nerve 
irritation and exhaustion is also evident; for example, malaise, 
and general nervous irritability; but the group, as a whole, 
consists of those which result from general sympathetic stimu- 
lation. 

Regulation of Body Temperature Under Normal Conditions.— 
It is impossible to study fever without discussing regulation of 
the normal body temperature. All body activities call for in- 
creased metabolism and, with the exception of nerve discharge, 
are accompanied by increased heat formation. 

The demands upon the body made by metabolic changes are 
met by the consumption and oxidation of food. When an in- 
creased amount of heat is produced, whether by consumption 
and oxidation of food, or by the increased functional activity 
of some organ or organs, or by muscular exercise, unless the 
channels through which heat is eliminated from the body are 
stimulated to a similar degree, heat will be stored up in the body 


1Pottenger: The Syndrome of Toxemia, Journal American Medical Association, Janu- 
ary 8, 1916, vol. Ixvi. 
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and there will be an increase of body temperature. The principal 
channel through which heat is eliminated is the skin; from which 
it is thrown off by radiation, convection and evaporation of 
sweat, the degree of dissipation depending upon the vasomotor 
control of the blood vessels which course in the skin. Some is 
also thrown off in the expired air, the urine, and feces. The fol- 
lowing quotation from Starling’s Physiology? shows the relative 
percentage of heat given off through the different channels of 
elimination. 


“‘The main regulation of heat loss thus takes place by the control of the 
neryous system over the cutaneous circulation and the sweat-glands. Be- 
sides these channels of heat loss, others may play an important part under 
certain conditions. Heat is lost to the body in warming the food and air 
which are taken in. It is also lost in respiration in the evaporation of 
water and the setting free of CO, from watery solution into the expired 
air. The following estimate by Tigerstedt represents the proportion of 
losses in an adult man by these different ways: 


A. WARMING THE Fo0oD AND AIR. 
Cal. 
(1) 1500 g. water drunk at 15° C. and warmed to 
37.0°—raised therefore 22:5°............. =) Sint 
(2) 1500 g. food eaten at 25° C. (mean) and warmed 
to 37.5° raised therefore 12.5°; specific heat 
OF ccaqediaoncsnnqnecom0Gcd0a0 GocSo0gnnG = 15.00 
(3) 15000 g. (— 11,500 1.) air respired at 15° C. and 
warmed to 37.5°—yraised therefore 22.5°; 
SOCUNS INGE USN (noo snohdoben Goo ocGudn dE ORO 


128.70 
B. Loss oF WATER AND CO, IN THE BREATH. 


(4) It is assumed that the inspired air is half sat- 

urated with watery vapor at 15° C. and that 

the expired air is fully saturated at 37.5° 

C. Approximately 450 g. of water would be 

given off therefore in the form of vapor 

from the respiratory passages; the latent 

heat of the water vapor is 0.537 Cal...... = 241.70 
(5) The absorption of heat in the liberation of CO, 

from the lungs (800 g.); 0.134 Cal. per g.. = 107.20 


348.90 
SPOT aA OVClmere shores ever eel i006 0re 128.70 
EDO tallaeneen ear near eieretatereter <i sisal eens’ eras 477.60 


2Human Physiology, 2nd ed., Lea and Febiger, Philadelphia, 1915. 
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The sum of heat losses specified under these five headings amounts to’ 

7.60 calories. Estimating the total heat loss of an adult man at 2400 calories 

this sum represents only about 20 per cent of the total. The remaining 80 
per cent (in round numbers) takes place through the skin. 

«<Tf we estimate the total heat loss of an adult man at 2400 calories, we may 
say that about 5 per cent of the total heat less takes place by warming 
the food and air, about 15 per cent by the evaporation of water and CQ, 
in respiration, and about 80 per cent by radiation and convection and the 
evaporation of sweat from the skin. The proportion represented by the 
last factor will imerease very largely in the presence ef a high external 
temperature, or of an excessive heat production in consequence of violent 
muscular exercise.*? 


The normal body temperature is preserved by maintaining an 
equilibrium between the forees which govern heat production 
and heat dissipation. If, under normal conditions, increased 
heat is produced in the body, the channels for its elimination are 
automatically stimulated and more heat is thrown off. Tf, on 
the other hand, there is a decreased production of heat within 
the body, the channels of elimination are closed and, in this 
way, the body is protected from continued dissipation of heat. 
At the same time, if checking elimination is not sufficient, the 
muscles may be ealled upon to produce heat by shivering or 
rigor. Heat production depends upon chemical activity; heat 
loss on physical regulation.S 

J. L. Jona* has given a very interesting discussion of heat 
production and heat loss during experimental fever. He found 
that the first effect to be noted during a rise of temperature 
following the parenteral injection of foreign protein was that 


of marked constriction of the ear vessels, and marked diminu- 4s 


tion in the respiratory rate, which reached their minimum be 
fore the rectal temperature reached its maximum and then, after 
a short time, the vessels began to dilate and the respiratory 
rate increased. When the temperature rose above its initial 
value this dilatation of the ear vessels was soon followed by a 
fall in rectal temperature to normal. As the rectal temperature 
began to fall to its initial level, the ear temperature also began 
to fall to its initial level. This would indicate that the rise in 
temperature was due in these cases to a disturbance on the part 


*Krehl: Clinical Pathology, translated by Hewlett, J. B. Lippincott & Ce, Phila, 


1903. 
_ tA Comaerne to the Experimental Study of Fever, Journal of rewee ‘1916 vol, x¥, 
aQ 
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of heat elimination, as well as to an increase in heat production; 
because, under normal] circumstances increased elimination would 
have quickly restored the temperature equilibrium as it does 
after the rise which occurs following severe physical exercine, 
such as a game of tennis. 

He also considered the CO, output. From this he draws the 
conclusion that the variation in temperature must be attributed 
to variations in heat loss, inasmuch as there is no regular in- 
crease in oxidation. He likewise further believes that the action 
of the fever producing substance is upon the central heat regu- 
lating organism which is supposed to be situated in the neigh- 
borhood of the corpus striatum. 

Cause of Fever.—levers in which we are most interested in 
our study of tuberculosis, are those which are due to toxie ae- 
tion, although there are many other rises in the temperature 
curve which are caused by factors only indirectly due to the 
tuberculous process. During fever it is said that with each 
degree of increase in temperature there is an increase of about 
10 per cent in the total amount of body heat. Thus, one can 
see what enormous quantities of heat are contained within the 
body during a high temperature. Heat production, as a rule, 
is highest at the beginning of acute infections. This fact gives 
a clue to the rational cause of fever. 

Vaughan’ gives the following summary of important contribu- 
tions to the study of fever: 


““In 1888, Gamaleia® showed quite clearly that fever accompanies and 
results from the parenteral digestion of bacterial proteins, and 4 year later 
Charrin and Ruffer? confirmed this work and extended it to non-bacterial 
proteins. In 1890 Buchner* produced the characteristic phenomena of in- 
flammation—calor, rubor, tumor and dolor—by subcutaneous injections of 
diverse bacterial proteins. In 1895 Krehl and Matthes? induced fever by 
the parenteral introduction of albumoses and peptones, but they did not 
obtain constant results, which we now know are secured only by regula- 
tion of the size and frequency of the dosage. In 1909, Vaughan, Wheeler, 
and Gidley10 demonstrated that any desired form of fever (acute, fatal, 


5Protein Split Products in Relation to Immunity and Disease, Lea and Febiger, Phila- 
delphia, 1913. 

6Annuals de l'Institut Pasteur, vol. xii, p. 229. 

7™Comptus rendus des séances et memoires de la Société de biologie, Paris, 1229, p. 63. 

8Berliner klinische Wochenschrift, 1290, s. 216. 

ee fiir experimentelle Pathologie und Pharmakologie, 1295, Leipsie, Bd xxxv, 
8... A 

Journal American Medical Association, August 21, 1909. 
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continued, intermittent, or remittent) can be induced in animals by regu- 
lating the size and frequency of the doses of foreign protein administered 
parenterally, and in 1911, Vaughan, Cumming, and Wright extended the de- 
tails of this work.’’ 


In addition to the works just cited, I would like to call atten- 
tion to the work of Panum and Weber and Billroth as cited by 
Jona: 


‘‘Panum (1855) extracted from putrefying solutions a heat-stable body, 
insoluble in alcohol, but soluble in water, of which 0-012 grain would kill 
a small dog, producing febrile disturbance and symptoms of acute infection. 

‘‘In 1864 Otto Weber and in 1866 Billroth introduced septic material 
into circulating blood or cellular tissue and they were the first to compare 
the artificial fever thus induced with ordinary ‘surgical’ fever. They found 
that the inoculation of putrefactive material, whether of animal or vege- 
table origin, led to the production of a febrile state reaching its maximum 
in two to twenty-eight hours. It was also shown that the products of acute 
inflammation produced fever under similar conditions and that these prod- 
ucts owed their infective properties to the presence of ‘microphytes.’ It 
was concluded that the fever was therefore due to these bodies.’’ 


The work of Vaughan and his pupils, however, has given us 
most-important data by demonstrating that the various types of 
fever met with clinically may be produced in animals by regu- 
lating the size and frequency of the doses of foreign protein 
alministered parenterally. This must be accepted as one of 
tle most valuable contributions that has been made to the sub- 
ject. 

In the production of experimental fever it will be seen that 
conditions are met with similar to those found clinically; that 
is, that different animals react differently to the introduction of 
foreign protein. One will react more markedly than another, 
and in one case the temperature curve will differ greatly from 
what it does in another. It is a common experience, clinically, 
that different individuals differ in the types of temperature 
curve, although comparable characteristics may usually be dis- 
covered for each particular type of infectious agent. 

It is impossible to discuss the question of fever, which might 
be termed ‘‘pathological rise of temperature’’ to distinguish it 
from physiological rises, without discussing the normal heat 
regulation of the body. The preservation of the normal tem- 


=e Conmibunion to the Experimental Study of Fever, Journal of Hygiene, 1916, vol. 
xv, No. 2, 
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perature in warm blooded animals is accomplished by a heat 
regulating mechanism described in preceding paragraphs, which 
maintains a fairly definite equilibrium, no matter what the de- 
gree of the temperature of the medium surrounding the animal 
and regardless of the increase or decrease of heat production 
within the body. Eating a large meal may be followed by an in- 
creased oxidation of food and a marked increase in heat pro- 
duction; yet the avenues of elimination will be so. regulated 
that there will be little or no change in the temperature of the 
body, as determined by thermometric readings; and such change 
as does occur is only temporary in character. By muscular ex- 
ercise a sufficient amount of heat may be produced at times to 
raise the body temperature several degrees; thus, a game of 
tennis may be followed by a temperature of 102°, but the heat 
regulating mechanism increases the elimination of heat and the 
normal of 98.6° is soon restored. 

An individual may be exposed to air of very low temperature 
and yet his body temperature remain stable. On the other hand, 
he may be surrounded by very hot air, and still be able to 
maintain or quickly restore his heat equilibrium. It is impor- 
tant to note that the increase of temperature produced by such 
physiological acts, as an increased amount of food consumed, 
and muscular exercise, likewise changes in temperature of the 
external environment, are not accompanied by the usual symp- 
toms which accompany pathological fever. This indicates that 
physiological hyperpyrexia and pathological hyperpyrexia are 
entirely different processes. 

It is important to note that pathological hyperpyrexia of this 
type does not disappear within a short time, like the physiologi- 
cal hyperpyrexia due to violent muscular exercise, such as in the 
game of tennis. 

Heat elimination from the body is controlled by the central 
nervous system and depends largely upon vasomotor stimula- 
tion. The vasomotor nerves are under the control of the sym- 
pathetic nervous system; consequently, in the study of fever 
it is necessary for us to direct our attention to the sympathetic 
system, and determine, if we can, any changes on its part which 
interfere with heat elimination. This we find in the vasocon- 
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striction mentioned above. This is especially interesting because 
it suggests that fever has the same cause as other symp- 
toms of toxemia. With this conception, fever becomes an in- 
tegral part of the syndrome of toxemia, and is explained as being 
a part of the general discharge through the sympathetic nervous 
system. The importance of the vasomotor control of heat elim- 
ination may be seen in the quotation from Starling mentioned 
above. 

This conception of fever comports with the facts which are 
constantly observed experimentally, as well as conditions which 
may be inferred to exist during infections. That an increased 
heat production sufficient to raise the body temperature several 
degrees, such as is now and then noted, following the paren- 
teral injection of extremely small doses of foreign protein, can 
be directly due to the increase in heat produced by the chemical 
changes which take place during the destruction of this protein, 
does not seem reasonable. Thus, I have seen a rise of tempera- 
ture to 103° following an injection of 2 mgms. of Koch’s Old Tu- 
bereulin. These injections of small quantities of protein, how- 
ever, have a definite action upon the central nervous system, 
and produce a definite syndrome, of which fever is one factor. 
While this syndrome is partially that of general nerve disturb- 
ance, yet it manifests itself most markedly throughout the 
sympathetic nervous system. In this way we account for the 
lack of appetite; dry mouth; disturbance on the part of the 
gastrointestinal tract, which takes both the form of deficient 
secretion and deficient motility; also disturbance on the part 
of the heart, manifested in the increased pulse rate; and disturb- 
ance in the cranial circulation, manifested by headache. 

From this it is but natural to further assume that stimula- 
tion of the sympathetics might show itself in a stimulation of 
the vasoconstrictors producing heat retention and a resultant 
inerease of body temperature. That this does occur is shown 
by the vasoconstrictor influence, as noted in the ear of the 
rabbit, following the parenteral injection of foreign protein, as 
previously mentioned (Jona). It is also noted clinically as a 
tendency to chill or a rigor in patients at the beginning of acute 
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infectious diseases and during the rise of temperature in chronic 
fevers. 

That fever is more a result of the interference with heat dis- 
sipation than an increased heat production may be inferred from 
a number of observations which are made on patients suffering 
from tuberculosis, particularly during the fever stage. It is 
such a common observation that patients’ temperatures are in- 
fluenced by little things, that it is common to mention that the 
heat regulating center in tuberculosis is unstable. In this way 
we explain the oft noted effect of the various emotional states, 
such as joy, sorrow, disappointment, worry, anxiety, and fear. 
These emotional states exert their influence through the sym- 
pathetic nervous system, and thus, through the vasomotors in- 
fluence heat dissipation. By producing vasoconstrictor effect, 
they decrease heat elimination and thus cause a rise in tem- 
perature. These will be discussed later. 

It has recently been suggested by Crile?? that the production 
of fever is a part of the general kinetic drive, that it represents 
a defensive force the same as muscular action. He conceives 
of man as being a machine which has gradually developed a 
protective mechanism. The power to strike is developed be- 
cause man has been assailed by enemies in the past. The pro- 
duction of fever has resulted from the fact that man is assailed | 
by bacteria. Entering the body they produce certain action 
upon the body cells, which cause a defensive reaction, resulting 
in the rise of temperature and other symptoms which result 
from stimulation of the bacteria. 

Crile’s theory is extremely interesting and gives us a very 
important angle from which to study body defense. 

Effects of Fever. We must be careful, however, not to make 
too much of fever. Fever is one of the many symptoms which 
is produced as a result of the entrance of bacterial protein 
into the body and its production results probably from two 
factors; the first and probably lesser factor being an increased 
production of heat due to increased chemical action; and the 
second and probably greater factor being stimulation of the 
vasomotor system through the sympathetic nerves, causing vaso- 


2The Origin and Nature of Emotions, W. B. Saunders Company, Philadelphia, 1915. 
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constriction and a lessened heat loss; consequently, we must 
look upon it as a part of the syndrome of toxemia and not an 
entity producing the syndrome of toxemia. Continued fever 
might be followed by pathological change; but more careful study 
will undoubtedly show that pathological changes which have 
heretofore been attributed to fever, are, in all probability due 
to the same cause as those which produce fever. Continuous 
irritation of nerve cells must result in disturbed function and 
later in trophic changes in the body cells supplied by the fila- 
ments arising from the injured cells. 

While fever must be looked upon as a part of the general syn- 
drome of toxemia; at the same time, it is probable that certain 
definite changes in the body might be produced by the long 
continuance of the hyperpyrexial state. There are certain varia- 
tions in cell texture as well as cell function which oceur during 
the course of high prolonged fever. These are often attributed 
to the fever. They may, however, be due to changes wrought 
through the nervous system, as a result of the same stimula- 
tionas that which produces the hyperpyrexia. 

In an infection like tuberculosis, the effect of raising the body 
temperature several degrées must be considered in its relation- 
ship to bacterial growth. Tubercle bacilli thrive best at body 
temperature. The temperature of 101° and 102°, which is com- 
monly found in chronic active tuberculosis, if attained by the 
artificial media on which tubercle bacilli are growing, would 
result in an inhibition or cessation of growth. The same thing 
probably occurs in the human body. It seems to be definitely 
proved that there is an increase in antibody production during 
fever periods. It is necessary in studying this question to bear 
in mind, however, that hyperpyrexia is not the only condition 
present when an increase of antibodies is found. Caution must 
be used in ascribing it wholly to the presence of fever. 

The general conclusions of Vaughan in his discussion of pro- 
tein fever are so important in bearing upon this subject that I 
wish to quote them extensively: 


“*General Conclusions——Protein fever, and this includes the great major- 
ity of clinical fevers, results from the parenteral digestion of proteins. 
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Bouillaud* was practically right when he said: ‘La fiévre est une maladie, 
dont la nature est toujours la méme.’ Proteins, living and dead, occasion- 
ally find their way into the body. They may come from without or from 
within. Crushed bone, muscle, or other tissue, on being deprived of its 
vitality, or detached from its normal surroundings, becomes foreign ma- 
terial and must be broken up preparatory to its elimination. Under cer- 
tain conditions, proteins taken into the alimentary canal escape enteral 
digestion and are in part absorbed unbroken. When this happens they are 
disposed of by parenteral digestion. In a finely divided form, as in the 
pollen of plants, proteins are absorbed from the respiratory tract and give 
rise to the condition designated as hay or rose fever. But, in the great 
majority of instances proteins gain entrance to the body in unbroken form, 
as living proteins, bacteria, or protozoa. The parenteral proteolytic fer- 
ments are of two kinds, non-specific and specific. The former are normally 
present in the blood and tissues, especially in the former, of all animals. 
They differ in kind in different species and in amount and efficiency in indi- 
viduals. Their purpose is to break up foreign proteins that find their way 
into the blood and tissues. They are, within limits, general proteolytic 
ferments, as are those of the alimentary canal; though the variety of pro- 
teins upon which they can act is more limited. They constitute the most 
important factor in racial and individual immunity. Man is immune to 
most bacteria, not because they do not elaborate poisons, for every pro- 
tein molecule contains its poisonous group, but because they are destroyed 
by the general proteolytic enzymes as soon as they enter the tissue and 
consequently are not permitted to multiply in man’s body. These non- 
specific, parenteral proteolytic enzymes are probably secretions of certain 
specialized cells. Under natural conditions these enzymes are capable of 
digesting those proteins upon which they do act only in small amounts, 
but the cells which elaborate them may be stimulated to increased activity 
by proper treatment, and the method detailed in this paper seems to ac- 
complish this purpose. Whether or not these enzymes become qualitatively 
specific under such treatment as we have detailed can be determined only by 
further study. The immunity secured by these enzymes is limited in extent 
and transitory in duration. 

‘<The specific, parenteral proteolytic ferments are not normal products 
of the body cells, but are brought into existence under the stimulation of 
those proteins introduced into the blood and tissues, which on account of 
their nature or amount escape the action of the non-specific ferments. It is 
to the development of these ferments that the phenomena of sensitization 
(wrongly called anaphylaxis) are due. A protein introduced into the blood 
and not promptly and fully digested by the non-specific enzymes is discharged 
from the blood current and deposited in some tissue, the cells of which after 
a time develop a specific ferment which splits up this protein and is not 
capable of acting upon any other. For certain proteins there are certain 
predilection organs and tissues in which they are stored, either exclusively 
or most abundantly; the pneumococeus in the lungs; the typhoid bacillus in 
the mesenteric and other glands; the viruses of the exanthematous diseases 
in the skin, ete. For the development of the specific proteolytic ferments 
time is required, and this varies with the protein and probably with the 


8Traité clinique et expérimentale des Fiévries, 1826. 
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tissue in which it is deposited. The development of these ferments neces- 
sitates changes in the chemical constitution of the protein molecule of the 
cell, and by this means the cell acquires a new function, which subsequently 
is brought into operation only by contact with that protein to which its 
existence is due. As a result of this rearrangement in molecule structure, 
the cell stores up a specific zymogen which is activated by contact with its 
specific protein. This explanation of the phénomena of sensitization orig- 
inated in this laboratory,14 and was not simply a fortunate guess, as has 
been assumed by some. The same is true of the statement made at the 
same time, that protein sensitization and bactericidal immunity are iden- 
tical, and not antipodal, as they may appear to the superficial observer. A 
close study of the split products of bacterial, vegetable, and animal pro- 
teins, and especially of the poisonous group found in all proteins, had al- 
ready been made in this laboratory. A study of the symptoms induced by 
the protein poison and of those following a second administration to the 
sensitized animal was certainly good and sufficient ground for concluding, as 
then stated, that the man that dies from the administration of morphine and 
the one that dies from opium both owe their death to the same poison. The 
most valuable experiments of Friedberger and his assistants, and of Pfeiffer 
and Mita, have, in our opinion, fairly established the validity of this ex- 
planation. In 1910, Friedberger15 made very plain the relation between sen- 
sitization and the infectious diseases, and in his address at the meeting of 
the German naturalists at Konigsberg in September, 1910,° he dwelt most 
instructively upon the wide application of the facts learned in his 
studies of sensitization. 

‘“Whether the products of digestion, with the non-specific ferments and 
those elaborated by the specific enzymes are identical or not remains to be 
ascertained. The presence of a poisonous group in the protein molecule is 
disclosed in both enteral and parenteral digestion, as well as by our proc- 
ess of splitting up the protein with dilute alkali in absolute alcohol. In 
the first case it appears in the peptone molecule, which is large and com- 
plex. By the chemical process, it is obtained as a less complex, more dif- 
fusible, and consequently more active body. Between the two there are 
probably several intermediate substances. The promptness in action mani- 
fested by all proteolytic ferments, is determined, in part, at least, by the 
proportion between the surface of the substrate and the mass. We ob- 
served some years ago” that the more finely divided the cellular substance 
of bacteria is, the smaller the dose which proves fatal. This is due to the 
greater surface exposure, and the same apparently holds good for colloids 
in solution. When soluble proteins are expelled from the blood and diffused 
throughout the animal body, the conditions for their rapid cleavage are 
most favorable, and consequently the fulminating phenomena observed after 
the second injection into a sensitized animal. 

‘When a protein deposited in mass is rapidly acted upon by the paren- 
teral enzymes, more or less marked inflammation results. This may be dem- 
onstrated by injecting suspended, dead, bacterial cellular substances into the 
peritoneal cavity of a guinea pig when a diffuse peritonitis results, and 

44Journal of Infectious Diseases, June, 1907. 

Berliner klinische Wochenschrift, 1910, Nrs. 32 and 42. 


16Miinchener medicinische Wochenschrift, 1910, Nrs. 50 and 51. 
Trans. Association American Physiologists, 1902. 
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‘we wish to suggest that the exanthems are due to the rapid digestion of 
proteins deposited in the skin. We admit that this is largely theoretical, 
but we have found, as already stated, that egg-white is in part deposited in 
the skin of rabbits after intravenous injection. This may be an explanation 
of the Arthus phenomenon. 

“The fact that every protein molecule contains a poisonous group does 
not mean that the products of protein digestion must contain a poison, for 
the poison itself may be split up and rendered inert, as happens when the 
proteins in the alimentary canal are broken up into amino-acids. It may 
therefore happen that in certain forms or stages of parenteral digestion no 
poison is formed. 

“‘The low temperature seen in some of our charts undoubtedly indicates 
the liberation of the poisonous group, and consequently the subnormal as 
well as the high temperature is a result of parenteral digestion, and it is 
in this stage that the greater danger to the life of the animal lies, as is 
plainly shown in our results. However, there is danger to life in the high 
temperature in and of itself. A rabbit is not likely to survive a tempera- 
ture of 107°, and this was reached in at least one of our experiments, and 
closely. approached in many others. 

‘¢Fever must be regarded as a conservative process, although like many 
of nature’s processes it often leads to disaster. But its purpose is the dis- 
posal of foreign and dangerous material, and therefore must be regarded as 
beneficent. 

“In parenteral digestion the following sources of heat production must 
be evident: (1) The unaccustomed stimulation and consequent increased ac- 
tivity of the cells which supply the enzymes must be the source of no incon- 
siderable increase in heat production. (2) The cleavage of the foreign 
protein means the liberation of heat. (3) The reaction between the products 
of the digestion and the tissues, especially when an active and irritant poison 
is liberated, must lead to increased heat production. We regard the first and 
last of these as the more important sources of the overproduction of heat 
in the febrile state.’’ 


I would suggest as the cause of this subnormal temperature 
mentioned above which results in ‘‘greater danger to the life 
of the animal,’’ the following: Through parenteral digestion the 
poisonous group is liberated in such large quantities that the 
vasomotor mechanism is overestimated to a degree that ap- 
proaches or attains a condition of paralysis. From this, vaso- 
dilatation, with or without perspiration, ensues, which causes 
rapid heat loss, resulting in subnormal temperature. A condi- 
tion of collapse follows which results in death unless the vaso- 
motor equilibrium is soon restored. 

Whether fever shall be looked upon as a conservative process 
or not depends upon our point of view. It is probable that it 
has an inhibiting action upon the growth of bacteria. It is also 
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possible that the formation of specific proteolytic ferments may 
take place more actively when the body temperature is elevated. 
Many observers have reported optimistically on this point, 
while it has been denied by others. Looking at it broadly, can 
we assume that it is any more conservative'than the malaise and 
general nerve instability, the rapid heart action, the disturbance 
in digestion and the headache which, along with fever, make up 
the syndrome of toxemia? We must not lose sight of the fact 
that it is only one part of a general sympathetic stimulation; and 
sympathetic stimulation, when long continued, lessens nerve 
force, and reduces the digestive and assimilative powers. 

While the three causes above mentioned may be the principal 
sources of heat production, I would suggest that they are prob- 
ably still insufficient with normal response on the part of the 
heat eliminating mechanism to account for the elevations in 
temperature met with in experimental protein poisoning or in 
the acute infectious diseases. When, however, there is added 
to the increased heat production a stimulation of the vasomotor 
nerves, resulting in vasoconstriction and interference with heat 
elimination, then the phenomenon of fever can readily be con- 
ceived of as being a part of protein digestion. 

Application of the Principles in Tuberculosis —If we are now 
to apply these principles of fever production to tuberculosis we 
can see that different factors are taken into consideration at 
different times in the course of the disease. During early activ- 
ity the principal feature in the production of fever is probably 
the protein from the tubercle bacilli. Later, after increased 
necrosis and caseation occurs, the body is called upon to care 
for the various protein molecules which result from the destruc- 
tion of tuberculous tissue. If other bacteria complicate the 
process and gain entrance to the blood and lymph streams, they 
must also be dealt with by the body cells (mixed infection). 
That mixed infection occurs at times is probably true, but that 
it occurs as frequently as has been generally believed, is open to 
question. While I was formerly a staunch believer in mixed in- 
fection being an important process in all cases of advanced tuber- 
culosis, I am gradually becoming more of the opinion that asso- 
ciated bacteria are comparatively an unimportant part of the path- 
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ology of tuberculosis. While we have the proteins above men- 
tioned as causative factors of the fever, we have peculiar condi- 
tions present which make heat elimination decidedly unstable. 
Absorption of protein is followed by the syndrome of toxemia 
which manifests itself upon and through the nervous system. 
Through this it influences the vasomotor control, thus disturbing 
the important regulative mechanism which controls heat elimina- 
‘tion. 

The fever curve of the tuberculous patient is particularly sensi- 
tive and shows variations from the normal curve upon the least 
provocation. I do not mean to imply that there is anything 
peculiar in the protein present in tuberculosis to cause this. It 
is probable that it would occur in any prolonged toxemia that 
the patient might experience; but the fact that the tuberculous 
patient does suffer from chronic toxemia makes this more evi- 
dent. We must not be unmindful of the fact that there are 
other important circulatory changes caused directly by the in- 
fluence of the disease within the lungs, which have a tendency 
to disturb the vasomotor control. As one of these I would men- 
tion the splanchnic congestion which is often present when the 
inspiratory act is seriously interfered with. 

From our preceding discussion it is evident when we are con- 
sidering pathologic rises in body temperature, as they occur in 
tuberculosis, that we are studying a symptom due largely to 
sympathetic stimulation. While there are many others of 
similar origin, such as general nerve instability, acceleration of 
the heart beat, and disturbance in the secretion and motility of 
the gastrointestinal tract; yet, fever is one that we can measure, 
consequently, fever gives us an important indication of the 
amount of sympathetic disturbance present, hence the degree 
of toxemia. 

This conception of fever being principally a disturbance 
of heat elimination does not ignore the fact that there is also 
probably an increase in heat formation. Heretofore, we have 
laid most stress upon heat formation, but, I believe, wrongly. 
My belief is supported by the fact that a rise of temperature 
is also produced by other factors which stimulate the sympa- 
thetics and increase vasoconstriction, such as depressive emo- 
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tional states and some of the internal secretions. If the mechanism 
which controls heat elimination was not disturbed, we would expect 
the same rapid dissipation of heat during and after pathological 
rises of temperature as take place during and after physiological 
rises of temperature. The very fact that pathological pyrexia is 
prolonged indicates that a deficient elimination is a factor. 

A well-constructed temperature curve is of great value in the 
study of any toxic condition. The importance of other factors 
which disturb heat control, however, must always be kept in 
mind in attempting to explain a given temperature curve. The 
toxemia and depressive emotional states are the two chief factors 
which seriously affect the temperature curve in tuberculosis. 
In this connection, however, we must not lose sight of the fact 
that there are various internal secretions which must be con- 
sidered, such as adrenin, the secretion from the thyroid and 
that of the ovary, the last of which I shall mention in connec- 
tion with the premenstrual rise of temperature. 

Accurate Temperature Measurements.—The temperature curve 
to be of any value, in the study of the pathologie conditions 
underlying, must be based on accurate measurements. An ac- 
curate thermometer is necessary, although variations of one or 
two-tenths will have no effect except in cases of early tuber- 
culosis where the toxemia is slight. The value of accurate meth- 
ods, however, cannot be emphasized too strongly. The thermom- 
eter must be held under the tongue for a sufficient length of 
time to allow it to register the highest point. It should be held 
in the mouth as long as the temperature continues to rise. Dur- 
ing the time of taking the temperature the mouth should be 
held firmly closed, and the thermometer should not be removed 
from the mouth during the period of registration, otherwise an 
extra amount of time should be added because of so doing. If 
the patient has been out in the cold it will take several minutes 
for the mouth to become sufficiently warm to give an accurate 
measurement. Ten or fifteen minutes are often necessary after 
entering a room to restore the temperature, as measured under 
the tongue, to its normal equilibrium. If one is out in the eold 
air, particularly with a brisk wind blowing against the cheeks, 
such a degree of vasoconstriction of the vessels of the face oc- 
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eurs that the temperature registered under the tongue is no 
more exact than that taken in the axilla. Under such condi- 
tions the rectal temperature is to be preferred. The rectal tem- 
perature is always more reliable than that taken by the mouth 
or axilla, but, for evident reasons, is not applicable to ordinary 
routine work. Neither is it essential, if the patients are 
trained to take their temperatures correctly. One can secure 
a curve sufficiently accurate for all practical purposes by ob- 
serving the rules of keeping the mouth closed and allowing the 
thermometer to remain in the mouth sufficiently long for 
complete registering, except in those cases where the mouth 
temperature is greatly depressed by intense cold from the sur- 
rounding medium, or by the patient being a mouth breather. 
The patient should also refrain from taking a drink of either 
hot or cold water, or eating food immediately prior to the tak- 
ing of the temperature. Chewing gum will bring sufficient blood 
to the tissues to cause a rise of a few tenths of a degree. These 
principles should be carefully borne in mind in studying the 
temperature curve. Much needless concern is often caused by a 
failure to recognize the errors in temperature measurement. 
Variations in Temperature Curve.—The temperature curve in 
tuberculosis shows two types of variation from the normal. <As 
IT have previously stated, there is a normal diurnal variation 
varying from one degree to a degree and a half, which seems 
to depend upon the body activities, the lowest point being some- 
time in the early morning and the highest in the afternoon. 
Fig. 113, page 126, shows such a normal curve. Oftentimes, the 
temperature curve, as a whole, is elevated, the maximum morn- 
ing temperature being anywhere from 98° to 100° or 101°, and 
the maximum for the day being a degree or a degree and a 
half higher. At other times the normal diurnal variation is dis- 
turbed; the minimum temperature for the day being normal, and 
the maximum for the day, above normal. It may be only slight- 
ly above or markedly above. Instead of a normal variation of 
a degree or a degree and a half there may oftentimes be two 
degrees, or even eight or ten degrees in the diurnal wave. I 
shall endeavor to explain the cause of these variations in the 
discussion of the various types of temperature found in the 
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_ course of the disease and illustrate these departures from the 
normal by clinical charts. 

The Temperature Curve of Continuous Toxemia—Early Tu- 
berculosis.—Vaughan has shown that if, in experimental animals, 
the dosage of protein is administered at frequent intervals and 
kept up over a prolonged period of time, the resultant tempera- 
ture assumes the continuous type. This type of curve is found 
under several different conditions in tuberculosis. The tem- 
perature curve in early clinical tuberculosis, as seen in Fig. 114 is 
of this type, and indicates a continuous inoculation of toxins go- 
ing on over a variable period of time. We conceive of it being 
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Fig. 113.—Illustrating the diurnal variation in body temperature (rectal) under normal 
conditions. It will be noticed that the normal temperature has a daily variation of about 
one to one and a half degrees. (Juergensen.) 


produced by the tubercle bacilli which are implanted in the 
tissues going through the double process of developing and 
being destroyed as long as activity persists; and, as a result of 
both processes toxins gain access to the blood stream. These 
toxins are acted upon and destroyed by the ferments of the 
body, both specific and non-specific. The increased chemical ac- 
tivity attendant upon their growth and destruction produees in- 
creased heat; and either they themselves or some of the products 
which are elaborated in their oxidation act upon the central 
nerve cells, and, particularly through their action upon the 
sympathetic system, produce the syndrome recognized as being 
due to toxemia, a part of which is a rise in temperature. This 
rise is usually noted in the minimum temperature of the morn- 
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ing, as well as the maximum of the afternoon. It is rare in this 
early clinical tuberculosis to find any particular disturbance in 
the diurnal variation, but the temperature, as a whole, is ele- 
vated. The early morning temperature, instead of being 97° 
or 97.5° may be 98°, and the maximum for the day, instead of 
being 98.6° may be 99.2° or 99.8°. The rise in the early morning 
temperature is rarely commented upon in literature, yet it is 
as constant and important as that of the rise in the afternoon. 

In order to obtain the minimum temperature in the morning, 
the record should be made before the activities of the day be- 
gin. I have my patients take their early morning temperature 
when they first awaken, before coughing, making their toilet or 
exercising. By so doing, I find 97.4° or 97.6° to be common 
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Fig. 114.—Chart illustrating early clinical tuberculosis showing continuous inoculation 
of tubercle protein which produces a temperature curve continuously above the normal 
for a short time, then followed by a normal temperature; these curves correspond with 
waves of activity and quiescence. The minimum morning temperature is about normal. 


when the disease is quiescent, and a slight rise above this when 
slightly active. If this measurement is not taken until a later 
hour, say eight o’clock, or until after the patient has been up 
and engaged in some of the activities of the day, we then find 
the temperature already rising, and often note a register of 98° 
or probably above this. Such a temperature curve would have 
a diurnal variation much less than the normal. Fig. 77, Vol- 
ume I, page 375, illustrates the difference between taking the 
temperature on awaking, at half past five, and taking it at 
eight o’clock, in a patient with moderately advanced, slightly 
active disease. In some sanatoria I have noted that the first 
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registration is at eight or nine in the morning. This always 
gives a high minimum for the day, and, according to my ob- 
servation, takes away considerable of the value that comes from 
studying the temperature curve, because the diurnal variation 
which gives important information as to the character of the 
pathological process which is going on is not shown. 

Acute Miliary Tuberculosis—Acute miliary tuberculosis is 
accompanied by a toxemia which produces continuous tempera- 
ture in which the normal variation may or may not be markedly 


Fig. 115.—Chart of patient suffering from acute miliary tuberculosis with fatal issue 
in three weeks. It will be noticed that the diurnal variation is not great, although the 
temperature was very high as long as the patient was able to react. 


disturbed. Sometimes the swing is increased two or two and 
a half degrees, particularly, if it is engrafted upon an old chronic 
tuberculosis, in which case the curve is not that of a pure miliary 
tuberculosis, but a combination of the miliary with the type of 
disease which previously existed. In miliary tuberculosis we 
often find both the minimum and maximum temperatures ele- 
vated. The minimum morning temperature is commonly from 
100° to 101°, and the maximum about a degree and a half more 
than this, as shown in Fig. 115. 
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The toxemia of miliary tuberculosis, when not engrafted upon 
a previously active process, indicates a continuous inoculation 
with the pure tubercle protein produced during growth, because 
the tubercles are so young that necrosis of tissue and death 
and destruction of bacilli is not yet a part of the process. The 
toxemia, however, is sometimes complicated by other factors. 
In that type of miliary tuberculosis, which represents an exten- 
sion from some small focus in the body, which has not been 
previously producing recognizable symptoms, we meet pure 
tubercle protein toxemia. This is usually accompanied by 
_ limited disturbance in the normal diurnal variation. 

In a patient who is already suffering from an advanced tu- 
berculous process, however, we are apt to have not only toxemia 
produced by pure tubercle protein, but one in which the pro- 
teins from the destroyed tissue, resulting from the previous 
process, are added to that of the pure tubercle protein from the 
miliary foci; consequently, the diurnal variation in this type 
is, as a rule, increased and the character is determined largely 
by the preceding disease, as shown in Fig. 116, A and B. 

Chronic Fibro-ulcerative Tuberculosis with Slight Activity.— 
Tuberculosis, even early clinical tuberculosis, is a chronic dis- 
ease because it requires months for it to pass through the various 
changes leading to scar tissue and healing. Where the disease 
is more extensive the chronicity is increased and the life his- 
tory of the disease, instead of being one of months, becomes one 
of years. During this period the patient experiences periods of 
- quiescence, followed by periods of activity. During the periods 
of activity the bacilli multiply, toxins are produced, and the 
toxic syndrome manifests itself. This period is marked by a 
rise in the temperature curve. Both the minimum morning tem- 
perature, and the maximum temperature for the day may be ele- 
vated as shown in Fig. 117, or the minimum morning tempera- 
ture may be normal or even subnormal, and the maximum may 
be above normal. The degree of change in the diurnal varia- 
tion will depend considerably upon the degree of toxemia, and 
the state of the vasomotor system. If the degree of toxemia is 
not great, the vasomotor equilibrium is not markedly disturbed, 
and we note little change in the diurnal variation. If the 
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toxemia is of more severe degree, vasomotor tone is disturbed 
and we often note an increase in the diurnal variation, reach- 
ing a maximum of probably about two degrees. This type of 
temperature, as a rule, is also the continuous type because the 
activity in a chronic tuberculous process, as a rule, is of such a 
nature that when the inflammation is once started, it continues 
for a considerable time. Such temperature curves, however, 
show waves of increased, followed by waves of decreased, tem- 
perature, as shown in Fig. 118. The crests of the waves, in a 
very common type, are about two weeks apart. These waves 
mean increased inflammation in the lung, and increased toxemia, 
consequently are accompanied by a more pronounced sym- 
pathetic stimulation, as indicated by an increase in the severity 
of the symptoms. 

When a temperature curve of this kind is present we can be 
sure that there is rather a widespread activity in the tissues, 
the degree of activity being indicated to a certain extent by 
both the maximum daily rise and the diurnal variation. 

Caseous Pneumonia.—Caseous pneumonia produces a continu- 
ous temperature curve. The minimum morning temperature, as 
a rule, is high, ranging from 99° to 100° or 101°. The maximum 
temperature for the day is, as a rule, about two degrees or more 
above the minimum. This curve manifests a toxemia of severe 
degree. The patient is not always as ill as the underlying 
pathology would warrant; but, inasmuch as this pathological 
process is continuous over a prolonged period of time, the pa- 
tient’s condition gradually becomes worse until exhaustion 
finally results. This type of temperature is not wholly a tem- 
perature curve due to the tubercle proteins; but the toxemia is 
most probably due, in a considerable part, to the absorption of 
the broken down lung tissue. This is the curve of a marked 
degree of autolysis, as described by the writer in previous 
papers.18 This type is shown in Fig. 119, page 135. 

The Curve of Intermittent Toxemia—While the two preced- 
ing types of temperature are extremely common in chronic tu- 
bereulosis there is another type of toxemia not uncommonly met 


3A Study of Fever in Tuberculosis with Reference to its Causation and Treatment, 
Journal American Medical Association, Sept. 23, 1911, vol. lvii; also Tuberculin in Diag- 
nosis and Treatment, C. V. Mosby Company, St. Louis, 1913. 
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which produces an intermittent fever curve. The pathological 
process going on within the lung during this type of tempera- 
ture also goes through periods of exacerbation and remission. 
Acute activity develops, reaching its maximum about every two 
weeks, followed by a remission during which time the tempera- 
ture may return entirely to the normal. This type is somewhat 
different from the waves mentioned before in that the patient 
has some days of freedom from toxemia between the attacks. 
This type of periodic toxemia, which comes and goes with re- 
markable regularity, seems to be due to increased activity in 
some tuberculous mass which goes on quickly to rupture and 
expulsion of its contents. It is accompanied by increased cough 
and increased expectoration, and the usual symptoms of toxemia. 
The fact that there is a period of remission and freedom from 
temperature between attacks makes this type of the disease 
more favorable from the prognostic standpoint than those cases 
in which the toxemia is continuous. The relief from toxemia of 
only a few days’ duration between attacks allows the patient 
to regain strength and prepares him for the next exacerbation. 
Such types of toxemia may be present for months and months 
and still be followed by a favorable result. Fig. 120, A and B, 
pages 136 and 137, illustrates this type of temperature. 

The Curve of Severe Toxemia With Prostration This is the 
type of temperature which follows prolonged and severe toxemia 
and comes as an end result. It is a type where autolysis is a 
large factor, the breaking down of tissue is rapid, and the pa- 
tient suffers not only from his tubercle toxins, but from the ab- 
sorption of other toxic material from the necrotic lung. Such 
temperatures show a very low minimum in the morning and a 
very high maximum for the day. A swing of six or eight de- 
grees is not uncommon, and ten degrees has come under my 
observation. This type of temperature is indicative of great 
vasomotor disturbance. The toxins have severely affected the 
nervous system and the reaction of the patient is greatly inter- 
fered with. In this type of temperature, as long as the body is 
able to react, we must assume that there is a markedly increased 
chemical action with resultant increase in heat production, as 
well as interference with elimination. The sympathetic system 
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is unduly stimulated and the vasomotor tone is greatly dis- 
turbed. The whole picture, from the high temperature in the 
afternoon to the vasodilatation, perspiration, markedly subnor- 
mal temperature, and condition approaching collapse of the early 
morning can be accounted for by excessive toxemia followed by 
general vasomotor disturbance bordering on paralysis, with an 
ability to partially regain equilibrium still maintained. This 
type is shown in Fig. 121, page 140. 

This condition is in part like the collapse which comes in 
acute toxemia in the acute infectious diseases, likewise that 
which follows the introduction of large doses of protein into ex- 
perimental animals. The difference is that the temperature 
comes after a prolonged period of toxemia, during which time 
the absorbed toxins have been gradually producing their effect 
upon the nervous system and affecting its stability; consequently, 
the result is not as marked nor as constant as that which is 
noted when one large dose of toxin is injected into an experi- 
mental animal, or as that noted in the acute toxemia, followed 
by collapse, which is sometimes met in the acute infectious dis- 
eases. The toxemia comes so gradually that there is an attempt 
on the part of the heat regulating mechanism to continue its 
function; but, owing to the increased amount of heat liberated, 
and the excessive disturbance in vasomotor tone, great instability 
is shown. The high temperature in the afternoon is followed 
by vasodilatation, which is not able to be controlled when a 
sufficient amount of heat has been eliminated to bring the tem- 
perature to the normal; consequently, the temperature continues 
to drop until a very low point has been reached. Oftentimes when 
the vasomotors begin to regain their tone a vasoconstriction en- 
sues, a feeling of chilliness is experienced, often followed by a 
definite rigor. This increases the amount of temperature pro- 
duced, and when added to that which results from the extra 
toxemia present causes a marked rise in the daily maximum. 

The Curve of Inactive Tuberculosis—In order to understand 
the temperature curve, which should be considered not as a 
temperature curve, but as an index of toxemia, one must know 
that clinical tuberculosis and pathological tuberculosis are dif- 
ferent. The symptoms of tuberculosis, which make up the clini- 
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eal picture, disappear long before the disease is pathologically 
healed. The healing of tuberculosis, if we may use that term, 
or, what is probably better, the arrestment of tuberculosis, and 
the conversion of the infiltration into scar is a slow process, re- 
quiring, in early tuberculosis, many months, probably one or 
two years; and, in advanced tuberculosis, considerably longer. 
When toxemia has ceased, however, and the disease is no longer 
producing clinical manifestations, we can speak of it as clini- 
cally inactive. The curve of such inactive tuberculosis is the 
one which I wish to discuss at this time. This is shown in Fig. 122. 

If the temperature curve depended upon the severity of the 
preceding clinical disease there would be great variation, ac- 
cording to whether the disease had been a slight or severe one,— 
which is not the case. The temperature depends, for the most 
part, upon toxemia, and when toxemia has disappeared, the 
process which interferes with the equilibrium between heat 
production and heat elimination is removed, and the tempera- 
ture curve should assume the normal, providing the disturb- 
ance in the temperature has been wholly due to the tubercu- 
lous process. Naturally, where other processes which produce 
toxemia, or other conditions which, acting through the sympa- 
thetic nervous system (vasomotors), interfere with heat elimina- 
tion, enter, these must be relieved in order to have a normal 
temperature curve. 

The point which I desire to emphasize is that clinical activity 
in a tuberculous process produces toxemia. This toxemia may 
be either constant or intermittent, and the temperature curve 
assumes corresponding characteristics. When all toxemia, how- 
ever, has passed, the temperature curve returns to normal, pro- 
viding the toxemia is the only factor in interfering with heat 
equilibrium. Figs. 114 and 117 (pages 127 and 132) illustrate this 
character of curve. It will be seen that there is very little varia- 
tion in the curve following early tuberculosis and that following 
inactive advanced tuberculosis. The two can hardly be dif- 
ferentiated. 

Factors Aside From Tuberculous Toxemia Which Interfere 
With Heat Equilibrium.—One must never lose sight of the 
fact that the tuberculous patient is a human being, and is sub- 
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ject to all other disturbing conditions and complications that 
might enter into the life of any other individual. These effects 
are likely to be more pronounced, however, because the patient 
is suffering from a chronic toxemia. What might not disturb 
the temperature curve of the normal individual may disturb 
that of the tuberculous individual. The vasomotor system which 
presides largely over heat elimination, is rendered so unstable 
by chronic toxemia that it is probably more easily affected by 
outside influences. If this point is understood much of the 
worry about temperature curves may be removed. Every phy- 
sician who treats chronic tuberculosis is called upon to explain 
rises of temperature. Many of them he cannot explain to his 
own satisfaction, or the satisfaction of the patient. There are 
so many things which come in to interfere with the heat equi- 
librium that one is often put to his wit’s end to furnish an ade- 
quate explanation, even although the patient is under what 
seems to be perfect control. The writer has had an excellent 
opportunity to study these various influences in patients who 
are at rest and under ideal conditions. For several years he has 
employed rest as a therapeutic measure for the first few weeks 
in all patients who enter the sanatorium. This has afforded an 
opportunity for studying these outside influences on patients 
in sufficient numbers, in all stages of the disease, to definitely 
establish the fact that many of the temperatures which are 
noted in these cases are not due to the tuberculous toxemia, but 
to influences wholly outside of tuberculosis. I will describe just 
a few of such influences. Others will doubtless occur to those 
who give the matter thought. When a rise of temperature is 
observed, the etiology of which is in doubt, the clinician should 
endeavor to determine whether or not other symptoms of tox- 
emia are present. 

The Effect of Air Temperature Upon Body Temperature.— 
The body temperature is affected considerably by the tempera- 
ture of the air. This effect is not wholly dependent upon the 
temperature of the air, but on other conditions, such as humidity 
and wind movement. This influence is not peculiar to tubercu- 
losis, but it may be more marked in the one suffering from this 
disease than in the healthy individual because of the fact that 
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his heat control is not stable. We observe great variations in 
different patients in this particular. Some atmospheric condi- 
tions will cause no variation in some temperature curves, while 
in others, they will cause changes varying from one-half to one 
degree. The effect of atmospheric temperature upon body tem- 
perature is shown in Fig. 123. 

In Southern California we have observed and studied these 
atmospheric influences upon our patients for a number of years. 
If the weather conditions remain constant the patients show a 


Fig. 123.—Illustrating the influence of atmospheric temperature upon the body temperature. 
pper curve, atmospheric temperature; lower curve, body temperature. 


certain temperature curve. Other influences being eliminated, 
this curve represents the degree of toxemia present, or the 
manner in which the patient is reacting to the toxemia. If there 
is a sudden change in atmospheric temperature it is likely to 
be followed by a change in the patient’s temperature. For ex- 
ample; if the weather has been cool and there should be a sud- 
den change, the atmosphere rising 10 or 12 degrees, the body 
temperature reacts little or much, according to conditions. If 
the humidity decreases, which it usually does in this section 
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when the temperature rises, the rise in body temperature will 
not be as great as it is if the humidity remains the same, or in- 
creases. If the rise in atmospheric temperature is accompanied 
by wind, the surface of the body is stimulated by this air move- 
ment, and, on this account, heat elimination is relatively in- 
creased, consequently the rise of body temperature will not be 
marked. If on the other hand, the rise of atmospheric tempera- 
ture is accompanied by absence of wind, or air stagnation, then 
the temperature rises quite markedly. This is particularly noted 
if the humidity be increased when air stagnation occurs. The 
temperature of the body varies greatly according to the physi- 
cal conditions present. It does not depend absolutely upon a 
rise in atmospheric temperature. As long as atmospheric tem- 
perature is below the temperature of the body conditions may 
be present which may increase heat elimination from the body; 
but when the atmospheric temperature is above that of the body 
temperature, the normal factors in heat elimination are serious- 
ly interfered with, but compensation is acquired through vaso- 
dilatation and perspiration. I have seen atmospheric tempera- 
tures as high as 109°, with a humidity of 5 per cent, in which 
the body temperature of the patient was not influenced as 
markedly as it is at other times when the atmospheric tempera- 
ture is below 90°, but the humidity greater. 

Another thing noted in relation to the effect of atmospheric 
temperature upon the body temperature is the fact that if the 
heat remains for several days, the most marked effect upon the 
temperature is usually shown during the first or second day. 
It seems that the heat regulating mechanism is slow of adjust- 
ment, and that it requires a day or two for a satisfactory ad- 
justment to be made; consequently, we are very apt to note 
the highest rise of temperature on the first or second day of 
hot spells, even though the atmospheric temperature might be 
higher on the third or fourth day. 

The same changes are also noted when the thermometer falls. 
If the weather has been warm, and it is followed by a sudden 
drop in temperature, this drop in atmospheric temperature 
is followed promptly by a reduction in body temperature. 
What might appear to be an exception to this is noted in pa- 
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tients who, during a sudden drop of temperature, show a tend- 
ency to chill. Under such conditions the mechanism of heat pro- 
duction is increased by the rapid contraction of the muscles 
which occurs during the time when the patient experiences the 
sensation of chilliness or rigor, as a result of which a rise in 
temperature ensues. The temperature may go several degrees 
above that which the patient was showing on the preceding days. 

Temperature Curve Due to Complications.—There are many 
conditions of toxemia, aside from the main tuberculous lesion 
which produce elevations of the temperature curve. These may 
be either tuberculous, or non-tuberculous in nature. Examples 
of the former are curves which mark such complications as 
pleurisy, infections of the gastrointestinal tract, the larynx, the 
meninges, the kidney, and, in fact, metastases in any of the or- 
gans which become active during the course of chronic tuber- 
culosis. Aside from these, there are many non-tuberculous com- 
plications which elevate the temperature curve. Gastrointestinal 
disturbances, particularly those which are accompanied by con- 
stipation or stasis, will afford an opportunity for the absorption 
of sufficient toxins to produce rise of temperature. The tempera- 
ture curve, depending upon toxemia of purely gastrointestinal 
origin cannot always be differentiated from that which occurs 
during activity in a tuberculous focus. The temperature curve 
is the same and the other symptoms of toxemia are likewise the 
same. The absence or lack of cough and expectoration when 
the toxemia is due to the gastrointestinal tract is the main 
point of differential value. This is illustrated in Fig. 124. The 
fact that no increase in cough and expectoration was present 
caused us to explain the curve as being of intestinal origin. 

Sometimes the toxemia accompanying bronchitis, influenza, 
and even simple cold, will be sufficient to cause a rise in the tem- 
perature curve. 

Nervous Influences Upon the Temperature Curve.—The effect 
of nervous influences in causing a rise of temperature has long 
been recognized. Its explanation, however, has never been 
satisfactory. Knowing the nerve impulse is not accompanied by 
rise of temperature, it has been difficult to explain why such 
conditions as excitement, fear, discouragement, discontent, worry, 
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and anger should be accompanied by a rise of temperature. It 
was not until the effect of these various emotional states upon 
the sympathetic nervous system was pointed out by physiologists 
that we could offer a rational explanation of this phenomenon ; 
but we now can readily see that through their action upon the 
sympathetic nervous system they produce vasomotor disturbance 
which ends in vasoconstriction and lessened heat elimination, as 
recently discussed by the writer.’® 

The effect of all these depressive nervous states is the same as 
toxemia. If they are prolonged they produce a general stimula- 
tion through the sympathetic system and not only cause a rise of 
temperature but produce the same inhibiting influence on the 
gastrointestinal tract, the same acceleration of the heart beat; 
in fact, all of the general disturbance which comes from pro- 
longed sympathetic stimulation. This should be explained to 
the patient that he may see the necessity of avoiding them. 

Figs. 125 and 126 (pages 150 and 151) show temperature curves 
of much the same type; yet the underlying etiological factors are 
widely different. Fig. 125 is that of a patient who is markedly 
vagotonie, and at the present time is markedly neurasthenic. The 
nervous influences can be seen in the pulse record. This patient 
is suffering from a moderately advanced fibroid tuberculosis 
without bacilli. She is not toxic, yet her temperature would in- 
dicate a marked degree of toxemia. The cause of this rise of 
temperature, in my opinion, is the nervous influences upon the 
vasomotor system. Fig. 126, on the other hand, is part of the 
record of a patient who has suffered from chronic tuberculosis for 
seven years. He has a widespread fibrosis, large cavities, and 
marked compensatory emphysema. This patient’s disease is ac- 
tive and he suffers from toxemia. The cause of this rise in tem- 
perature is the stimulation of the vasomotor system by toxins. 

The Effect of Exercise Upon the Temperature Curve.—I have 
discussed the effect of exercise in general in Chapter XX XVIII. 
It is very important to understand the effect of exercise upon the 
temperature curve. The effect of exercise varies according to 
whether the tuberculosis is active or quiescent. In fact, the 


Fever, A Part of the Syndrome of Toxemia: Vasoconstriction of the Superficial 
Vessels as an Important Factor in its Production, New York Medical Journal, Aug. 26, 
1916. 


EFFECT OF EXERCISE ON TEMPERATURE 149 


test which is sometimes made to determine whether or not active 
tuberculosis is present, consists in having the patient engage in 
exercise. If the patient is suffering from active tuberculosis, 
the effect of exercise is to produce a toxic reaction. This is ac- 
companied by a rise of temperature and other toxic phenomena. 
If the disease is not active, a slight rise of temperature may oc- 
eur, but symptoms of toxemia will not manifest themselves. 
During the periods of active disease, light or moderate exertion 
raises the temperature curve by increasing the amount of heat 
produced within the body and at the same time causing con- 
strictors of the superficial blood vessels and interfering with 
heat elimination. Since there is already a disturbance in heat 
elimination, and this is now exaggerated, the extra amount of 
temperature produced by the muscular exercise causes the tem- 
perature to go higher than it would as a result of either the 
toxemia or the exercise alone. There are other ill effects from 
exertion during these times, which have been discussed in Chap- 
ter XXXVIII referred to above. 

After the patient has reached the stage where he can exercise 
without causing an increased toxemia with elevation in the 
temperature curve, then such exercise can be utilized to the ad- 
vantage of the patient. 

Premenstrual and Menstrual Rise in Temperature Curve.—-A 
disturbance in the temperature curve, associated with the men- 
strual function has long been observed. This disturbance mani- 
fests itself in several different ways. As a rule, there is a rise 
in temperature prior to the onset of menstruation, and a drop 
coincident with its appearance. Sometimes a premenstrual rise 
may not appear but there may be a rise at the time of men- 
struation, or immediately following it. In many women this 
rise will come with unusual regularity. For the first fourteen 
days following the onset of menstruation, the temperature will 
be low, while, during the succeeding fourteen days it will rise 
about a half degree. It is not uncommon to find the first four- 
teen days of the month running from 97.5° or 98° to 98.6° and 
the last fourteen from 98° or 98.6° to 99°. This menstrual tem- 
perature must be recognized, particularly if we are going to 
- lay stress on the rise of a few tenths in temperature as indicat- 
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ing active tuberculosis. I have seen these elevations in tempera- 
ture due to menstrual disturbances, amount to a degree, or more 
in women who were suffering from a slightly active tubercu- 
losis; and, where markedly active tuberculosis is present, on 
some occasions, I have seen a rise of three or four degrees; 
but this is unusual. 

Another important observation is that previous to or during 
menstruation, there seems to be a general lowering of defense. 
The woman becomes extremely nervous. At times this is asso- 
ciated with an increase in the various symptoms and complica- 
tions from which patients suffer. If diarrhea is present, it is 
apt to be worse. If constipation is present, it is apt to be exag- 
gerated. It is not at all uncommon to find patients coughing 
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Fig. 127.—Illustrating premenstrual rise in temperature. Prompt drop on day of men- 
struation; patient suffering from chronic fibro-ulcerative tuberculosis with moderate ac- 
tivity. X marks the beginning of menstruation. 


and expectorating more during this period; and, if one is going 
through periods of activity with waves of increased and de- 
creased toxemia, increased toxemia is very apt to manifest it- 
self at or near the period time. The expression of disturbance 
in the vegetative equilibrium is extremely marked in some pa- 
tients. According to Jobling and Petersen, there is an extra 
amount of ferment set free at this time. 

A satisfactory explanation of the premenstrual rise of tem- 
perature has not been offered, as far as I know, up to this time. 
It seems to me, however, that our studies of internal secretions 
afford us a clue. It has been shown that the secretion from the 
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testicle produces stimulation of the sympathetic nervous sys- 
tem.?° One of the effects of such stimulation, as seen from our 
previous discussion, is to stimulate vasoconstriction, thus in- 
terfering with heat elimination. The probabilities are that the 
secretion from the ovary is of the same character; and, inas- 
much as there is more or less activity in this organ at this time, 
it seems but natural to offer as a theory that this premenstrual 
rise in temperature is due to vasomotor stimulation as a result 
of the ovarian secretion. Figs. 127 and 128, pages 152 and 153, 
illustrate two types of menstrual and premenstrual rise. 

Other Factors Commonly Influencing the Temperature Curve.— 
I have described elsewhere how eating a hearty meal affects a 
physiological rise of temperature during the time that the ex- 
tra quantities of food are being oxidized. This may be accom- 
panied by a feeling of discomfort and sometimes by headache 
and feelings of languor; but other common symptoms of toxemia 
do not appear. 

Conditions which influence the surface of the body are prone 
to change the temperature curve. For example, a change which 
is commonly noted is that following a bath. Oftentimes, when 
a bath is given, the patient is inclined to chill, resulting in in- 
ereased vasoconstriction. Even with or without the patient’s 
feeling chilly, a rise of temperature occurs during the next few 
hours. This is seen quite often in patients of low vitality who 
are suffering from severe toxemia. The same thing may be 
noted if the patient is exposed to currents of wind. A feeling 
of chilliness may be present, or simply a lowering of the tem- 
perature curve may take place. I have seen this produced 
artificially by the use of an electric fan, where, by throwing the 
stream of cold air on the patient, the temperature curve has 
been kept quite low. Such air movement, however, is very 
apt, if the patient’s reactive powers are good, to stimulate the 
foree of heat production and raise the temperature later. 

Posture has considerable to do with the temperature curve. 
Patients sometimes make the observation that when they lie 


Homer Wheelon: Extirpation of the Testes and Vasomotor Irritability, American 
Journal of Physiology, 1914, vol. xxxv, p. 283; and Homer Wheelon and J. I. Shipley: 
The Effects of Testicular Transplants Upon Vasomotor Irritability, American Journal 
of Physiology, 1916, vol. xxxix, p. 394. 
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down their temperature is a few tenths higher than when they 
are standing up. The explanation of this is simple. When the 
patient is lying down, with his mouth near the same level as 
the heart, there is more blood circulating in the vessels than 
when he is standing up, with gravity against the blood column. 

Excessive covering will often produce a rise of temperature. 
Patients who lie down and cover themselves with an excessive 
amount of covering interfere with the dissipation of heat and in 
this way cause a rise in body temperature. Patients sometimes 
find that when they have been sleeping, snugly covered, they 
awaken with a higher temperature than when they remain 
awake. Wrong conclusions are often drawn from not under- 
standing these tendencies to change in the temperature curve. 
In fact, too much stress is laid on the temperature of our tuber- 
culous patients. They become temporarily hypochondriaca] at 
times and worry over slight changes in temperature which are 
purely physiological. I have great difficulty at times in con- 
vineing nervous patients that the rises in temperature which 
they have are due to nerve stimulation. This is due to the teach- 
ing that rises in temperature mean activity. Patients sometimes 
think that they should not lie down because their temperature 
is a little higher when reclining than when sitting up. They 
often suggest that they do not want to sleep in the afternoon 
because they find their temperature is a few tenths higher than 
when they go without sleep. 

Sometimes a difference in temperature is noted on the two 
sides of the mouth. On the side of involvement during periods 
of activity a vasodilatation takes place. This I have explained 
as approaching a vasomotor paralysis, and being dependent up- 
on two factors,—first, the reflex stimulation of the vasomotors 
on the side of the involvement through the sympatheties, and, 
second, the general toxic effect upon the same. I have called 
attention (Vol. I, p. 199) to the fact that the vasodilatation which 
produces the common hectic flush does not occur until a certain 
degree of toxemia is present, and have explained it as being 
due to overstimulation resulting in a dilatation of the vessels, 
resulting from a condition which approaches vasomotor paraly- 
sis. This same condition occurs in the mouth on the side of 
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involvement. In one or two cases where I had a record kept 
for a prolonged period of time I found that the temperature 
of the side of the mouth in the patient in whom a marked vaso- 
dilatation occurred, registered the same as that of the rectum. 

We must not forget that during the course of tuberculosis 
tubercle bacilli probably gain access to the blood stream more 
or less frequently. If large numbers enter the circulation and 
meet rapid destruction, sufficient tubercle protein could be 
liberated to produce definite toxic reaction. Under such cir- 
cumstances, a rise in temperature similar to a tuberculin reac- 
tion must take place. How often this occurs, we do not know, 
but I have often thought that probably many of our indefinite 
temperature reactions for which we are unable to find an ade- 
quate explanation may be due to this cause. 

Unless we understand these little things which occur in the 
life of every patient and affect the temperature curve we may 
draw wrong conclusions regarding the disease itself. 
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CHAPTER XXXI. 


ANAPHYLAXIS. 


One of the most interesting phenomena associated with the 
immunity reactions is anaphylaxis. Anaphylaxis may be de- 
scribed as being a manifestation of a condition of sensitiza- 
tion of the body cells to foreign protein. This condition holds 
a very important place in the field of medicine today, and 
bids fair to explain many clinical reactions which have hitherto 
been inexplainable. Among such phenomena may be men- 
tioned urticaria, some cases of hay fever and asthma, the diar- 
rheas which follow the use of shell-fish, and probably eczema. 
The symptomatology of anaphylaxis has been fairly well worked 
out by Otto, Rosenau and Anderson, Wolff-Eisner, Gay and 
Southard, Friedman, and Friedberger, as well as many others. 

Relationship of Anaphylaxis to the Vegetative Nervous Sys- 
tem.—I wish to confine my discussion largely to the relation- 
ship which anaphylaxis bears to the vegetative nervous system. 
Discussions of other phases of the subject can be found in 
modern journals devoted to immunology. A knowledge of the 
vegetative nervous system is fundamental to an understanding 
of the phenomena which occur as a result of the parenteral in- 
troduction of protein into the body. The principle of action 
and counteraction is everywhere present in the body. In the 
somatic muscles we have flexors and extensors. In the blood 
vessels we have vasodilatation and vasoconstriction. In breath- 
ing we have inspiratory and expiratory effort. In the muscula- 
ture of the internal viscera we have increased muscular action, 
and inhibition of this action. In the glands we have secretory 
activity and inhibition of this activity. All of those functions 
of the body which are not presided over by the will belong to 
the field of the vegetative nervous system. This system, as 
discussed more fully in Volume I, Chapter VII, may be divided 
into two great divisions,—the sympathetic and the greater 
vagus. The sympathetic comprises all cells of the vegetative 
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system which have passed out from the central nervous system 
from the thoracic and upper lumbar segments of the cord. The 
greater vagus comprises those which have passed out from the 
cranial and bulbar, and lower lumbar and sacral portions of 
the cord. Recalling our physiology, almost without exception, 
internal viscera are supplied by both of these divisions of the 
vegetative system; and, wherever these two divisions meet in 
a given organ, their action is antagonistic. To illustrate,—in 
the respiratory system, bronchial spasm is produced by stimula- 
tion of the vagus; and relaxed by sympathetic stimulation. The 
heart beat is slowed by vagus stimulation, and increased in 
rapidity by sympathetic stimulation. The secretion of the 
glands of the bronchi, stomach, intestines, and likewise that 
from the liver and panereas, is increased by vagus stimulation, 
and decreased by sympathetic stimulation. Motility of the 
stomach and intestines is increased by vagus stimulation and 
decreased by sympathetic stimulation. The anal sphincter is 
contracted by sympathetic stimulation, and relaxed by vagus 
stimulation. The same is true of the ileocecal valve. 

Syndrome of Toxemia and Anaphylaxis Contrasted.—lIt is im- 
portant to understand this relationship if we would understand 
the action of protein poisoning. Vaughan has shown us that 
protein may be divided into two molecules,—one of which he 
calls the sensitizing, and the other the toxic. If we study the 
two states, toxemia and anaphylaxis, from their relationship to 
the sympathetic and greater vagus divisions of the vegetative 
nervous system, we can see that they are different. Toxemia 
acts centrally and expresses itself through the sympathetic sys- 
tem. This syndrome differs in detail accordingly as the toxemia 
is acute, or chronic in nature, and also according to the de- 
gree of toxemia present. The syndrome of anaphylaxis, on the 
other hand, is that of peripheral stimulation expressing itself 
through the greater vagus. It likewise differs according to its 
acuteness and severity. We can better understand the antago- 
nistic relationship of acute toxemia and acute anaphylaxis, if we 
first consider and contrast the phenomena which accompany 
chronic toxemia and chronic anaphylaxis. The anaphylactic re- 
action may be prevented by previous injection of atropin. Its 
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peripheral origin is shown by the fact that it still manifests itself 
when the medulla and cord have been destroyed, and the vagi 
divided. 

Toxemia of moderate degree, whether it be acute or chronic, 
produces a syndrome which is characteristic of central stimu- 
lation plus general inhibition of function on the part of the in- 
ternal viscera characteristic of general sympathetie action, thus: 

Dilatation of the pupil. 

Lack of appetite. 

Deficient secretion of gastric juice. 

Deficiency in intestinal secretion. 

Deficient secretion in liver and pancreas. 

Lessened motility of the gastrointestinal tract. 

Rapid heart’s action. 


Fever (being due to interference with elimination of heat, 
caused by toxins producing the vasoconstrictor effect through 
the sympathetics, as discussed in Chapter XXX, as well as to 
increased heat production). 

If the toxemia be very severe, the syndrome differs. Aside 
from the general inhibition of function such as mentioned above, 
we have marked central stimulation and an approach to paraly- 
sis of the sympathetics, as shown in the following symptoms: 


Vasodilatation. 

Fall in blood pressure. 

Fall in temperature. 

Sweating. 

Collapse. 

Anaphylaxis, on the other hand, shows as peripheral irritation 
manifesting itself in the greater vagus. Chronic anaphylaxis 
shows this particularly well. Very common symptoms belong- 
ing to this syndrome are: 

Bronchial spasm. 

Increased bronchial secretion. 

Nausea. 

Vomiting. 

Diarrhea. 


4Auer and Lewis: Journal American Medical Association, 1909, vol. liii; Journal Ex- 
perimental Medicine, 1910, vol. xii. 
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Itching of the skin (the exact explanation of this I cannot 
yet give). | Pr aa 

Blotching of the skin (a common symptom in patients who 
are markedly vagotonic). 

Severe anaphylaxis shows the following symptoms in addi- 
tion to the above: 

Increased motility of the intestinal tract with relaxation of the 
sphincter resulting in involuntary discharge of feces. 

Increased activity of the musculature of the bladder, result- 
ing in incontinence of urine. 

Perspiration. 

Low blood pressure. 

Fall in temperature. 

Collapse. 

It will thus be seen that the syndrome of severe or fatal 
anaphylaxis, and that of severe or fatal toxemia, is practically 
the same. The more chronic symptoms, however, are indica- 
tive of action of different divisions of the vegetative system. 
Fall in temperature, fall in blood pressure, sweating and col- 
lapse of severe toxemia, will result from severe stimulation of 
the higher brain centers or excessive stimulation of the sym- 
patheties, resulting in a state approaching paralysis of the vaso- 
motors. These same symptoms, resulting from a fatal anaphy- 
‘laxis might be taken as indication of central irritation plus 
marked vagus stimulation. It is probably wrong to account for 
the syndrome of severe and fatal toxemia, and severe and fatal 
anaphylaxis as being wholly expressions of excessive stimulation 
of either the greater vagus or the sympathetic. When such severe 
reactions occur, undoubtedly the entire organism is involved, 
and the resultant syndrome is probably of much wider extent 
than stimulation of either of these important divisions of the 
vegetative system alone. It is most probable that there is a 
widespread injury to the cells of the entire central nervous 
system. 

While we cannot explain satisfactorily the syndrome of fatal 
anaphylaxis and fatal toxemia in their relationship to these two 
divisions of the vegetative system, if we turn to chronic anaphy- 
laxis, as represented in some of our common affections, the pic- 
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ture is quite clear. Hay fever shows the following symptoma- 
tology due to greater vagus stimulation—increased lachryma- 
tion, increased secretion of the nasal mucous membrane, sneez- 
ing. Bronchial asthma shows increased bronchial secretion, 
bronchial spasm and cough. In shell-fish poisoning we have a 
diarrhea due to excessive stimulation of the vagus, producing 
hypermotility of the gastrointestinal tract. The same hyper- 
motility results in nausea and vomiting which are also common 
accompaniments. 

It can be seen that in contrasting these symptoms of anaphy- 
laxis with those of toxemia, we have an entirely different pic- 
ture. The antagonism between toxemia and anaphylaxis has 
also been demonstrated in the writer’s experience in a ease of 
asthma in a patient suffering from active tuberculosis, who 
experienced complete relief from severe asthmatic paroxysms 
which had existed several days, by climbing a mountain and 
producing marked toxemia with high fever; also by another 
experience where a siege of asthma was lessened in severity 
by a tuberculin reaction which resulted in the induction of a 
toxic state with fever. 

The parenteral introduction of protein into the body may at 
one time result in the syndrome of toxemia and, at another, in 
the syndrome of anaphylaxis. Which syndrome will appear 
will probably depend on three factors—the amount of specific 
enzymes present, the relative amount of toxie and anaphylactic 
molecules liberated; together with the rapidity of their libera- 
tion; and the relative natural tonus of the sympathetic and 
greater vagus systems shown by the individual receiving the 
inoculation. The idea which I wish to convey is the one which 
has been worked out by Eppinger and Hess, that of individuals 
naturally being vagotonic or sympatheticotonic. Clinically, we 
see many patients who have vagus tonus uppermost, who react 
readily to vagus stimulation. We see many others, on the other 
hand, in whom sympathetic tonus is uppermost, and who show 
the syndrome which follows sympathetic stimulation. This is 
unquestionably a factor in determining the result which follows 
a parenteral introduction of the protein into the body and we 
must not lose sight of it in practice. 
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Robert A. Cooke and Albert Vander Veer, Jr.? have made a 
study of pollen sensitization and shown by the analysis of 621 
cases that there were 504 in whom it seemed to be an inherited 
condition. This, taken in conjunction with the work of Ep- 
pinger and Hess, and with our clinical observations that vago- 
tonia seems to go in families and to be handed down through 
offspring, would indicate that the nervous system which we 
inherit is probably a big factor in determining whether or not 
a patient is to show anaphylactic phenomena. We find various 
combinations of such conditions as hay fever, hyperacidity, 
spastic constipation, and bronchial asthma, affecting the same 
patient very frequently. 

Anaphylaxis in Its Relationship to Tuberculin Reactions.— 
Since our studies of anaphylaxis, we have been accepting the 
fact as practically settled that the tuberculin reaction and the 
anaphylactic reaction are the same. I have discussed this in 
treating of tuberculin in Chapter XL, but wish to repeat a cer- 
tain portion of my discussion here. 

As a basis for understanding the reaction of tuberculin, I 
accept Vaughan’s work as showing how the tubercle protein, 
the same as all other proteins, may be divided into toxie non- 
specific and sensitizing specific molecules. When we consider 
this in connection with their respective actions upon the sym- 
pathetic and greater vagus divisions of the vegetative nervous 
system, as described above, we have a new viewpoint which 
enables us to explain more fully than heretofore, the reactions 
which we observe in the employment of tuberculin. 

The syndrome of anaphylaxis is but rarely met with in the 
administration of tuberculin. The toxic syndrome, however, is 
met rather commonly when tuberculin is. administered hypo- 
dermically; and local evidences ‘of sensitization in the form of 
local, needle track and focal reactions, are commonly seen in 
connection with its administration. One reason that we do not 
obtain a degree of anaphylaxis like that noted after the in- 
jection of horse serum is probably due to the fact that every 
patient who suffers from tuberculosis, has received gradual 
inoculations of a protein so nearly identical with the one that 


2Human Sensitization, Journal of Immunology, June, 1916, vol. i, No. 3. 
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we are administering in our tuberculin, that he has become 
desensitized; and, consequently, does not readily show the 
phenomena of anaphylaxis, which can be produced at will in 
animals which have not been previously injected with a given 
protein. As I have suggested elsewhere in these pages, the 
toxie raction in tuberculin depends upon two things,—first, the 
amount of tuberculin introduced; second, the amount of specific 
enzymes present and the rapidity with which the tuberculin is 
broken up by them into toxie and sensitizing molecules. If the 
toxic molecules are set free in sufficient amounts with sufficient 
rapidity, the toxic action is manifested by the usual syndrome 
of toxemia, which is recognized as the tuberculin reaction; if, 
on the other hand, cleavage is slow, and the toxie molecules 
are set free slowly, they may be further elaborated and robbed 
of their toxic effect. 

The method in which the protein is introduced into the tis- 
sues determines largely whether or not anaphylactic symptoms 
will appear. If it is introduced in small amounts infrequently, 
allowing from a week to two weeks to intervene between dos- 
age, anaphylaxis will appear after four or five doses have been 
given in a large percentage of cases. If, on the other hand, 
the injections are given with a short interval between, and the 
amount of protein is gradually increased, a desensitization will 
take place and anaphylactic symptoms will not appear. This 
principle should always be taken into account in the admin- 
istration of tuberculin, even in spite of the fact that the pa- 
tient is already desensitized, as previously mentioned. 


CHAPTER XXXII. 
ASTHMA. 


Asthma in Its Relationship to Tuberculosis.—It is not my in- 
tention to give a complete description of asthma, but to en- 
deavor to counteract some of the common ideas which are held 
as to its relationship to tuberculosis, and also to suggest a few 
points bearing upon its etiology. 

Etiology.—Powell and Hartley? speak of asthma as being at- 
tributed to an inherited predisposition, and as having a neurotic 
family history, and have divided the exciting causes of asthma 
into those of direct, reflex, and central. As direct causes, they 
discuss such things as inorganic dust, vapor, inflammatory 
chest affections, especially bronchitis, and atmospheric influences. 
As reflex, they note many. different conditions in the gastro- 
intestinal tract, such as distention of the stomach or bowels, 
loaded colon, and intestinal parasites. They also call atten- 
tion to asthma being produced by such irritation of the nasal 
mucous membrane as that resulting from polypi. They recog- 
nize a reflex irritation from the uterus, also one from excita- 
tion of the cutaneous nerves. They further discuss the effect 
of stimulation of the medullary center by various irritants. For 
example, they conceive that the products of incomplete diges- 
tion might give rise to an attack in this manner, and that an 
excess of carbonic acid in the blood might produce asthma. 
They speak of asthma, at times, being connected with emotions. 

It is impossible to discuss the etiology without taking into 
consideration the symptomatology of asthma. The symptoma- 
tology of asthma is definite. It consists of: 

Bronchial spasm. 

Inereased bronchial secretion. 

Cough. 

Dyspnea. 

Eosinophilia in sputum. 


1Diseases of the Lungs, Fifth Edition, London, 1911. 
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These symptoms result from stimulation of the vagus nerves. 
We have been inclined to think that they might be produced 
either by central or peripheral stimulation, but the work of Auer 
and Lewis mentioned in the preceding chapter indicates that ana- 
phylactic phenomena are of peripheral origin. This work, how- 
ever, does not show that they could not also be due to central 
stimulation. 

The relationship between asthma and irritation in the gastro- 
intestinal tract is emphasized by the fact of the close develop- 
mental relationship between the lung and the gastrointestinal 
tract. It will be recalled that the lungs are made from a di- 
verticulum which originates in the gastrointestinal tract; con- 
sequently, have the same innervation. 

Our studies of the relationship between the vegetative nerv- 
ous system in tuberculosis and the clinical phenomena observed 
during the course of the disease, particularly the reflexes which 
manifest themselves in the different branches of the greater 
vagus prepare us to accept, as a fact, that stimulation of the 
fibers of any branch of the greater vagus system which may be 
connected directly or reflexly with the branches of the pulmon- 
ary vagus may result in asthma. At one time asthma may re- 
sult reflexly from irritation of the branches of the vagus which 
supply the nasal mucous membrane or the accessory sinuses; 
again it may result from irritation of the cardiac branch. It 
frequently results from irritation of the gastrointestinal 
branches. The reflexes arising from the sacral portion of the 
greater vagus and coming from irritation in the uterus and its 
appendages, and the urinary tract, are somewhat more difficult 
to explain. These can be explained, however, in the same manner 
as nausea and vomiting which result reflexly from these same 
organs; that is, by the fact of there being a communication 
through the cord between the greater vagus centers in the 
eranial and bulbar portions of the cord and those in the lower 
lumbar and sacral divisions. It is also produced by direct stimu- 
lation of the pulmonary branches of the vagus as we see it de- 
velop in pulmonary tuberculosis. 

Aside from such instances as mentioned above, where in- 
flammation of the vagus in one viscus stimulates the pulmon- 
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ary vagus reflexly, or where it is stimulated directly we have 
asthma at times as a result of protein poisoning. Whether this 
action is central or peripheral, we do not know. Protein poi- 
soning, however, expresses itself at one time in one branch of 
the vagus and, at another time, in another. The relationship 
of protein to asthma has been suggested by many elinicians who 
have attempted to eliminate the cause by reducing the amount 
of protein in the food, believing that the absorption of the pro- 
tein from the intestinal tract was the main factor. This may 
be true; but, it is entirely possible that asthma may be pro- 
duced by protein absorbed through the mucous membrane of 
the air passages. 

From this discussion we can see that asthma is not a dis- 
ease. Asthma is a disturbance in function. It is an increase in 
tonus of that portion of the greater vagus nerve which supplies 
the bronchial mucous membrane. Its cause may be as diverse as 
the irritants which may be applied to its nerve centers which give 
origin to the pulmonary fibers, or to the peripheral nerves that 
are in reflex relationship with them. As all toxemias which are 
sufficiently severe may produce the toxie syndrome, so all irrita- 
tions, either reflex or central which produce sufficient stimulation 
of the nerve cells giving origin to the pulmonary filaments of the 
vagus may produce asthma. 

My observation seems to show that asthma rarely oceurs ex- 
cept in those patients who are distinetly vagotonic. Patients 
with asthma nearly always show other symptoms of increased 
vagus tonus. They often have some combination of the fol- 
lowing conditions: hay fever, urticaria, hyperacidity, spastic 
constipation, and perspire easily on excitement. Asthma, how- 
ever, may be produced at times in individuals who are not dis- 
tinctly of this type. I have seen asthma come on in patients 
who had attained a favorable result in pulmonary tuberculosis, 
where there was a marked fibrosis, which probably resulted in 
irritation of the vagus nerve. Contrary to the usual opinion 
that a person with tuberculosis does not have asthma, at the 
present time, of seventy-five patients in the Pottenger Sana- 
torium, seven of them suffer from asthma. 

Treatment of Asthma.—The treatment of asthma consists in 


Peer 


Renny oe So 


a 


TREATMENT OF ASTHMA 167 


relieving vagus irritation. There are two remedies which have 
direct action in opposing vagus stimulation. These are adrenin 
and atropin. Experimentally these have been used in asthma 
for many years and have proved to have direct therapeutic 
worth. It is only now that we understand their action that we 
ean see the method in which they produce their effect. Atropin 
is the best remedy that we have for the direct counteraction of 
vagus stimulation. Adrenin acts by stimulating the sympathetic 
and by increasing the sympathetic tonus, it causes the sympa- 
thetic nerves themselves to overcome the vagus stimulation; 
and, in this way it brings about a relaxation of the spasm of 
the bronchial musculature and a decrease in the production of 
bronchial secretion. 

The true vagus nature of asthma and its control by sym- 
pathetic stimulation is illustrated by the relief from paroxysms 
afforded by an intercurrent toxemia. I have recently had three 
instances of this kind come to my notice. One patient was re- 
lieved by an attack of acute tonsillitis; another by a pneumonia; 
and a third by a toxemia produced by a very marked overexer- 
tion, the patient being tuberculous and suffering from a marked 
toxemia, with rise of temperature as a result of mountain climb- 
ing. The toxemia, if sufficiently severe, stimulates the sym- 
pathetics sufficiently to overcome the extra vagus tonus. 

All sources of irritation which are capable of producing reflex 
stimulation of the pulmonary vagus should be searched for and 
relieved if possible. This may be in one of the accessory sinuses, 
the nasal chamber, the heart, the lower respiratory tract, or the 
gastrointestinal tract. Peripheral irritation from protein mole- 
cules deposited in the tissues (Vaughan) must also be remem- 
bered as a possibility. Lastly, the tendency of some individuals 
to be markedly vagotonic and have the equilibrium of their veg- 
etative nervous system disturbed in such a manner as to produce 
the syndrome of vagotonia, must ever be borne in mind. Vago- 
tonia is not always general. It frequently expresses itself in 
some one branch. Such eases should be helped by treating the 
general condition, building the patient up, and relieving him 
from all undue nervous and physical strain, 


CHAPTER XXXIII. 


PULMONARY HEMORRHAGE. 


When we consider that pulmonary tuberculosis is a disease 
affecting the parenchyma of the lung, which is a veritable net- 
work of blood vessels, it seems strange that any patient suf- 
fering from this destructive disease could escape hemorrhage. 
That they do is owing to the fact that while tuberculosis is a 
chronic inflammation accompanied by necrosis, an inflammatory 
process usually precedes the necrosis. The blood vessels take 
part in the inflammation; their walls thicken; a thrombosis 
forms, obliterating the lumen, and bleeding is forestalled be- 
fore the vessels are affected by the necrotic process. 

The frequency of this complication depends a great deal on 
the character of the patients observed, being less common in 
early cases and more frequent in the advanced ones. Some 
degree of bleeding is probably found in three-fourths of all 
cases at some time during the course of the disease. 

Amount of Hemorrhage.—Bleeding from the lungs may come 
in amounts varying from streaks in the sputum to fatal hemor- 
rhages in which sometimes two or three pints of blood are lost. 
Even the large hemorrhages, as a rule, are not as large as the 
patient believes. 

Cause of Hemorrhage.—It is usually believed that hemor- 
rhage is due to overexertion; but, in my experience, the great- 
est number of hemorrhages have come while the patients were 
lying in bed, even some of the fatal hemorrhages have appeared 
in the middle of the night, the patient awakening with the 
taste of blood in the mouth, and expiring within a few minutes. 
At times hemorrhages follow overexertion, such as lifting 
weights, running for a car, climbing mountains, or other strenu- 
ous physical exercise. While exertion may be the determin- 
ing cause, the real cause of the hemorrhage is the pathological 
condition affecting the vessel walls. If an aneurism, or an ul- 
ceration of the vessel wall is present, a rupture may occur at 
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any time; and, as my experience shows, the greatest propor- 
tion of hemorrhages come on while the patient is in bed, it 
would seem to me that the real cause of hemorrhage is the slow- 
ly destructive process in the vessel wall, which reaches the 
point of rupture as a natural course. Most hemorrhages that 
come on following exertion, as mentioned above, probably 
would have been delayed for a time had the patient avoided 
the exertion, but they probably would have come on later just 
the same. 

Blood Spitting as an Early Sign of Tuberculosis——Spitting 
of blood is quite commonly the first symptom to call attention 
to the fact that a patient has tuberculosis. In a former dis- 
cussion! of this subject the writer stated: ‘‘There is only one 
excuse for not giving a patient who suffers from an early hem- 
optysis the benefit of an early diagnosis and early treatment, 
and that is a failure on his part to consult a physician. ‘Throat 
hemorrhage’ has become almost obsolete, ‘stomach hemorrhage’ 
is extremely rare, but ‘pulmonary hemorrhage’ has gained in 
importance because we now know that nearly all hemorrhages 
formerly attributed to other causes are due to a bleeding from 
some point within the lung.’’ 

These early hemorrhages may be the first sign of a disturb- 
ance in an old apparently healed focus. Again, they may be 
due to a slight localized softening following an extension of 
the trouble. The early symptoms of tuberculosis are so in- 
sidious that very often the patient does not realize that he is 
suffering from so serious a disease as tuberculosis until after 
his attention has been called to it by blood spitting. Then he 
recalls that he has suffered from some of the nervous symptoms, 
—those of malaise, lack of endurance, and probably irritability 
for some time preceding. He may have found that his work 
tired him more than usual. In such cases the diagnosis would 
probably not be made until later if the blood did not appear; 
consequently, blood spitting, as an early sign, should be wel- 
come. 

In the classification of symptoms (see page 390) I have dwelt 
upon the importance of this sign as being one due to the tu- 
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berculous process per se, and pointing directly to the lung as 
the part diseased. Patients who suffer from blood spitting early 
should have a diagnosis of pulmonary tuberculosis made with- 
out question, and should be directed in the right path for an 
arrestment to result. 

Spitting of blood, when other evident causes have been ruled out, 
should, without other data, make the diagnosis of pulmonary tuber- 
culosis with no greater margin of error than our most approved 
laboratory tests diagnose other disease; so why wait for other signs 
and symptoms ? : 

Hemorrhages Appear in Groups.—The most striking feature 
of pulmonary hemorrhages to me, as I have observed them in my 
sanatorium experience is the fact that they come in groups. 
There will at times be periods of considerable length when there 
are no instances of blood spitting. At other times we will find 
from five to ten per cent of the patients showing color in 
varying amounts at the same time. My former associate, Doctor 
Charles C. Browning,? made a study of this and reported it to 
the American Climatological Association in 1908. ‘‘Blood spit- 
ting’’ among the symptoms of tuberculosis is not unique in this 
feature. We find that the same is true of pleurisy, neuritis, 
and nervous irritability. They seem to be associated with 
climatic and meteorological changes. Whether it is due to the 
influence of the barometer, or to conditions which are present at 
the time that the barometer is changing, I do not know. It might 
be due to the physical effect of the air upon the body surface, 
and associated with the degree of stimulation which the body 
surface receives. I state this more as an inquiry than as an 
opinion. 

We note that hemorrhage is prone to occur during foggy 
weather and rainy weather; also during extremely dry weather. 
The principal factor in common in foggy weather and rainy 
weather, as we find it here in California, is probably cold ac- 
companied by stagnation of air. This would have a tendency 
to chill the surface and drive the blood inward. Cold accompa- 
nied by stagnation of air is not a factor, however, in extremely 
dry weather, for the hemorrhages appear in summer the same as 


*The Effect of Climatic Conditions on Important Symptoms in Tuberculosis, Trans. 
American Climatological Association, 1908, 
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in winter. Most of these hemorrhages that come in groups are 
slight; yet not infrequently, we see very extensive bleeding un- 
der these same conditions. The spitting, at most, of a few mouth- 
fuls of blood, is far more common than hemorrhages amounting 
to a half ounce or more. : 

Studies made in the Phipps Institute a few years ago called 
attention to the pneumococcus as being a causative factor in 
pulmonary hemorrhage. I have seen hemorrhages during epi- 
demics of acute respiratory diseases. While it was impos- 
sible to determine that the prevailing infection was a cause, 
yet it was necessary to bear it in mind as a possible factor. 
More recently I observed a hemorrhage in a patient with acute 
tonsillitis, in which I could not help thinking that the infee- 
tion probably stood in an etiological relationship. 

Types of Hemorrhage.—In a former paper’ I suggested that 
hemorrhages might be classed in four groups. First, frank 
hemorrhage, coming on suddenly without previous warning, 
where a vessel of some size is opened and the blood flows out 
freely. This type is one that is apt to be followed by a fatal 
result. The blood comes up into the mouth as fast as the pa- 
tient can expectorate it; and, in severe cases, faster; often caus- 
ing the immediate death of the patient. In some cases there is 
considerable blood expelled. In other instances the blood 
trickles down in the lung and suffocates the patient without 
outward evidence of hemorrhage. I have seen a number of 
patients die of hemorrhage; some of whom expelled only a few 
mouthfuls of blood, while others expelled large quantities. The 
blood in these cases usually comes from eroded vessels or rup- 
tured aneurisms. The arteries withstand the necrotic process 
in tuberculosis, and also resist obliteration better than the veins; 
consequently, cavities with patulous arteries crossing them, are 
often found. The support of the pulmonary tissue having been 
removed, the vessel walls yield sooner or later causing aneurismal 
dilatations, which now and then rupture, causing these large 
hemorrhages. 

While severe hemorrhages may be due to either a rupture of 
an aneurism, or an erosion of a vessel, the former is by far the 


3Some Observations on the Classification and Treatment of Hemoptysis, American 
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more common. In eighty postmortems following fatal hemor- 
rhage, made by Percy Kidd, ruptured aneurism was found 
in seventy. The cause of aneurism is the weakening of the 
vessel wall either because of the lack of support or because of 
an extension of the tuberculous inflammation. This condition 
is shown in Fig. 5, Volume I. At other times a tubercle in 
the walls of the artery breaks down and permits the escape of 
blood. The amount of bleeding under such circumstances de- 
pends considerably upon the size of the vessel involved 
and the extent of the rupture in its wall. If the rupture is 
small, bleeding may be checked by the formation of clot and 
repair may quickly go on. If, on the other hand, the rupture 
is large, even though a clot may form, causing a temporary 
cessation of bleeding, it is apt to be followed by a renewal of 
the hemorrhage before the rupture can be repaired. This type 
of hemorrhage frequently comes on suddenly. Three of my own 
patients died recently of this type of hemorrhage. All were 
making satisfactory progress toward arrestment, and expressed 
themselves on the day of their death as feeling better than they 
had felt for months. This type of fatal hemorrhage is more apt 
to occur in older subjects with hardened arteries. 

Sometimes fatal hemorrhages are preceded for several days 
by the presence of small quantities of blood in the sputum. 
This type of hemorrhage is the most severe we have to handle; 
and even those instances which do not prove fatal usually re- 
sult in pneumonia, and are often followed by a spreading of 
the disease, or some other serious effect on the patient. 

Death following hemorrhage is at times due to cerebral an- 
emia,—the loss of blood, and the shock, probably both being 
factors. To avoid the anemia, it is best for the patient to lie 
down, although there is a feeling on the part of the patient that 
he must sit up in order to be able to expel the blood. A feel- 
ing of suffocation is also increased by the recumbent position. 

The second type of hemorrhage is that which comes on ecoin- 
cident with the expulsion of necrotic tuberculous masses. Such 
hemorrhages are usually preceded by several days’ rise of tem- 
perature, and other symptoms which commonly accompany such 
acute processes. 
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The real cause of bleeding in these cases is that the destruc- 
tive process goes on so rapidly that rupture occurs before the 
lumen of the vessel is obliterated. As mentioned above an 
obliterating endarteritis with resultant thrombosis nearly always 
takes place before necrosis occurs; but, in these cases, it fails 
to do so. This type of hemorrhage usually involves small ves- 
sels, although, at times, large hemorrhages occur; and, in a 
few instances, I have seen them prove fatal. The amount of 
blood lost is usually a few mouthfuls. The blood is expecto- 
rated on several succeeding days. This type of bleeding is very 
different from the preceding type, and offers a much better 
opportunity for relief. Following this type of hemorrhage the 
patient often feels very much better; in fact, he sometimes at- 
tributes his improvement to the hemorrhage. This is erroneous. 
The reason he feels better is because he has experienced a relief 
from toxemia in getting rid of the tuberculous mass. Hemor- 
rhage was merely an accident in an acute process which put 
an end to the cause of increased toxemia; so it does not de- 
serve the credit that is often given it. 

After active bleeding in hemorrhages of the first and second 
types has ceased, blood will continue to appear in the sputum 
until the bronchi are cleared. In a few days after the hemor- 
rhage has occurred the clot softens and is expectorated more 
easily. In some cases it will take a week, or even longer, after 
a severe hemorrhage before it is all cleared out. At first it is 
dark red; then it finally loses its reddish tinge and becomes 
brownish. In a few instances, where the blood clots very rapidly, 
casts of the bronchial tree are produced and coughed up. In 
one of my patients nine casts of bronchi of the second and 
third order were cast out within a few days following a severe 
hemorrhage. 

The third type of hemorrhage is that where the blood comes 
from very tiny vessels in a cavity. The walls of the cavity are 
sometimes lined with delicate vessels,—so delicate that even 
the removal of sputum or coughing will rupture them. This 
type of bleeding is usually recognized by the fact that the blood 
is thoroughly mixed with the pus coming from the cavity. In- 
stead of the blood being either dark or bright, it has a pink- 
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ish hue and is mixed with pus. I usually look upon this as 
indicative of new tissue formation in a cavity and take it to 
be a condition favorable to healing. This sometimes shows 
with only one or two expectorations. At other times, it may 
last for several days. 

Before taking up the next type of hemorrhage I wish to call 
attention to the fact that the three types above mentioned all 
belong to one class etiologically,—all have the common char- 
acteristic that they are due to a rupture in a vessel wall, the dif- 
ference in type depending on the size of the vessel and the ex- 
tent of the rupture. These hemorrhages being due to an open 
vessel, all require much the same therapy, as will be discussed 
later. 

The fourth type of hemorrhage is that where the patient usu- 
ally expectorates a mouthful or more of blood at a time. This 
may stop after expectorating a small quantity of blood or con- 
tinue bleeding over a period of several days or weeks. There is 
rarely large quantities at a time, and the main danger from such 
a hemorrhage is its long continuation. The blood, as a rule, does 
not present the same characteristics as it does when coming from 
an open vessel. It is usually dark and comes up, partially clotted. 
In the paper referred to above, I said: ‘‘I look upon this type as 


being due to a congestion, much the same as we see in pneu- 


monia and heart lesions. Is it not possible, however, that it 
might be due to toxie action?’’ The theory of toxie action 
seems to me to be the one which offers the best explanation. 
Such types of hemorrhage rarely occur except where the dis- 
ease is active. It is not at all improbable that the hemorrhage 
is part of a collateral inflammatory exudation. 

In the pathology of tuberculosis it will be recalled that the 
tubercle is accompanied by collateral inflammation, exudative 
in type; and that this exudation may be serous, fibrinous, san- 
guinous, or purulent in character. Collateral inflammation is a 
result of toxic action. I believe that this offers the best patho- 
logical explanation of this type of hemorrhage. 

It is difficult to distinguish this from the type due to an 
open vessel when the bleeding first appears. It is only after 
studying the case for a few days that we are justified in arriv- 
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ing at the probable nature of the process. I mention this be- 
cause the treatment of these two types is very different. 

Those hemorrhages belonging to the first, second and third 
types should be treated by rest. This type seems to do better 
on stimulating treatment and exercise. It takes a great deal 
of boldness to go against our traditions in handling hemor- 
rhage. We have been taught to look upon them all as being due 
to open vessels; but considerable observation and study have led 
me to a different belief. This opinion is further substan- 
tiated by the work of Rosenow and his observations on the strep- 
tocoecus, and its ability to produce extravasation of blood in 
the tissues. 

I find, in a recent work by W. Neumann‘ that he refers to 
this same suggestion as having been made by Sahli.® This type 
of hemorrhage rarely proves fatal, but serious damage occurs 
when it continues for a long time. I am inclined to believe 
that the harm resulting is due more to the process which causes 
the hemorrhage than to the hemorrhage itself, yet in one or two 
cases of this type that I have observed, I felt sure that the 
prolonged bleeding, lasting over a period of several weeks, had 
a distinet effect in reducing the vitality of the patient. 

Treatment of Hemorrhage.—When we consider the various 
drugs used in the treatment of hemorrhage, and take into ac- 
count their supposed action on the pulmonary circulation, we 
must either conclude that their action is practically nil or that 
nature is able to overcome any harm that might be done by 
them, for the patient usually survives, no matter what the 
treatment instituted. This does not mean, however, that the 
proper handling of the case may not be greatly to the interest 
of the patient, at times conserving life and often preventing 
dangerous complications. 

In types one and two, unless they prove immediately fatal, 
the rupture may close with a clot. There is a tendency for 
hemorrhage to continue until the opening is firmly closed. In 
the case of hemorrhage resulting from a large vessel across a 
cavity, bleeding sometimes continues until the cavity is filled 
_with solid clot, and support is given to the clot which closes 


4Zur Behandlung der Hamoptoe, Zeitschrift fiir Tuberkulose, 1915, Bd. xv, Heft. 1. 
5Uber Tuberkulinbehandlung, Auflage Basle, 1913. 
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the vessel wall. In one of my own cases, which came to post- 
mortem, this condition was present. The patient had two large 
connecting cavities, one below the other. The open vessel was 
in the upper cavity. The patient bled until both were filled 
with blood. He was then free from hemorrhage for a period 
of about three days. Then the clot softened, and began coming 
away, relieving the protective pressure on the clot in the rup- 
ture, and hemorrhage again resulted. This continued until 
the death of the patient. It is imperative to retain the clot in 
the opening until it is organized and the vessel is healed. To 
this end, everything must be done that will quiet the circula- 
tory system. To this purpose mental and physical rest are of 
most importance. These two measures are of far more value 
than all the drugs that we have in our armamentarium. 

Mental Rest.—Mental rest can be obtained by quieting the 
patient’s fears and giving him confidence and hope. A severe 
hemorrhage is a frightful thing to see, and the effect upon the 
patient is oftentimes very alarming. Patients assume different 
attitudes, according to their nervous stability. Some patients 
are readily calmed, while others become terror stricken. Fear, 
when present, should be relieved as much as possible. If it 
cannot be done by reassurance, some sedative may be resorted 
to. A hypodermic injection of morphine is probably given 
more often than any other measure for this purpose. Per- 
sonally, I do not like to use morphine when I can avoid it, yet 
it meets three important indications in the treatment of hemor- 
rhage. It quiets the patient; it reduces the tendency to cough 
and it relieves the nervous shock. Sometimes it seems better 
to use 14 grain of codeine or %& grain of heroin in preference 
to the morphine; but, if the patient is nervous, morphine has 
the greater sedative effect. I rarely use it in large doses, but 
usually employ 46 grain hypodermieally, and, if necessary, re- 
peat it in one, two or three hours. This small dose of morphine 
has a sedative effect, and avoids the severe blunting effect on 
the nerve endings of the respiratory tract, which follows the 
larger doses, and which often seems to favor pneumonia. I 
feel that great harm is often done in the treatment of hemor- 
rhage by large repeated doses of morphine. I have seen pa- 
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tients kept in such a state of stupor for several days that they 
were hardly able to expectorate; and, consequently, did not re- 
lieve themselves of the secretions and blood that would have 
been removed had they been conscious. This stagnation of 
pulmonary secretions and blood favors pneumonia, and the im- 
plantation of tubercle bacilli in the bronchial walls by the 
bacilli being held in contact with the surface of the bronchi. 

Physical Rest.—For the maintenance of physical rest, the 
patient should be put to bed in a comfortable position, usually 
on his back with a pillow under his head. If the bleeding ‘is 
severe, no movement should be permitted. During the first 
twenty-four hours, as a rule, the patient tires of this position 
owing to the fact that it calls for the use of muscles that he is 
not in the habit of using; but at the end of this time he be- 
comes adjusted, and lies with comparative comfort. I usually 
keep patients quiet for three days after active bleeding 
ceases. This period represents about the time that is neces- 
sary for organization of the clot to occur, and the rupture to 
close. If the bleeding is severe I even keep the patient quiet 
until after clots of all kinds have been absent for two or three 
days. When bleeding has ceased for twenty-four hours, the 
patient may change his position, with the help of some at- 
tendant, but should not be allowed to make any exertion him- 
self. These regulations may seem somewhat stringent, but no 
precaution should be omitted which will tend to prevent recur- 
rence of bleeding. 

Pharmacological Remedies.—Next to physical and mental rest 
in types one, two and three we may advantageously use remedies 
which have an influence in lowering blood pressure. While 
I have not as much confidence in these as I have in physical 
and mental rest, yet we endeavor to aid in every way that we 
ean and consequently employ them. Any remedy which will 
quiet down the action of the heart, or any remedy which will 
produce a lowering of the blood pressure will lessen the pres- 
sure in and at the point of rupture. I have quite often il- 
lustrated what we desire to do by comparing the circulatory 
apparatus to a system of hose connected with a central pump, 
in which the vessels represent the hose and the heart the cen- 
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tral pump. In ease of a leak in the hose the leakage can be 
diminished by lessening the force of the pump, or by lessening 
the pressure in the hose; so it is, at least theoretically, in the 
case of pulmonary hemorrhage. Remedies which seem to aid in 
this way are ice over the heart, veratrum viride, aconite, pituitrin, 
and such vasodilators as the members of the nitrite group,— 
nitroglycerin, nitrite of amyl and nitrite of soda. The pres- 
sure within the system may also be reduced by a reduction in 
the fluid of the blood. To this end many writers have sug- 
gested the use of saline cathartics. 

Tincture of veratrum viride may be used by giving five drops 
every three hours until the pulse slows or nausea appears, then 
reducing the dose to four or three drops every five hours. The 
veratrum is somewhat slow in its action; and, in order to get 
immediate effect, we use nitroglycerin, from Yoo to %p grain, 
which may be dissolved on the patient’s tongue. This method 
of using nitroglycerin obtains much quicker results than the 
hypodermic method. The hypodermic tablet should be used, 
however, instead of the common triturate, because it is more 
readily dissolved. Nitroglycerin used in this way produces its 
action within two or three minutes, but its effect is evanescent. 
Veratrum viride should be given at the same time, and by the 
time that the effect of the nitroglycerin has passed away, that 
of the veratrum viride will be evident. Pearls of nitrite of 
amyl may be inhaled instead of using the nitroglycerin. 

Pituitrin is a preparation which has proved quite satisfac- 
tory in my hands in the treatment of some cases of hemorrhage. 
It has been shown to raise the systemic blood pressure and, at 
the same time, lower that of the pulmonary circulation. We 
have used it in a number of cases during the past few years 
and feel that it has considerable value. We usually employ it 
in ampules of 1 ¢.c. representing 0.01 gram of dried pituitary 
gland of the ox in 1 ec. of sterile normal saline solution and 
repeat it about every four to six hours. 

Increased Coagulability of Blood—Some writers are of the 
opinion that coagulation of the blood is delayed in pulmonary 
tuberculosis; or even, if they do not believe it is delayed, they 
think if it could be hastened by any line of treatment, that it 
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would aid the control of the hemorrhage. To this end gelatin 
has been injected subcutaneously, and patients have been fed 
upon gelatin. The subcutaneous injection of gelatin has at 
times been found to carry with it tetanus, and it should be 
prepared most carefully, if it is to be used. It is, however, of 
doubtful value. 

A remedy which has recently been lauded greatly in the 
treatment of tuberculosis, particularly by the Germans, is a 10 
per cent solution of sodium chloride in normal salt solution. 
Five cubic centimeters of this is to be given intravenously once 
or twice a day. Those who have used this line of therapy have 
reported very favorable results following it. Care must be 
observed in using it that the needle is in the vein before the 
solution is injected, otherwise considerable pain will be pro- 
duced by the salt in the tissues. Great care should be exercised 
to see that the distilled water is freshly distilled, so as to be 
free from bacterial contamination. Distilled water, after stand- 
ing for a few days, may become contaminated with bacteria, 
and, even though boiled, the danger still remains, not of pro- 
ducing infection, but of producing a protein poisoning. There 
might be sufficient bacterial protein in the water to produce 
the symptoms of protein poisoning. The symptoms which usu- 
ally follow are those of chilliness, fever, cyanosis, vomiting, 
headache, and pain in the back and limbs lasting over several 
hours. 

I have little faith in the ability of the various preparations 
used for hastening the clotting of blood, to be able to prevent 
fatal hemorrhage. I believe very little in their effect and 
doubt the theory of lessened coagulation being an important 
factor in keeping up the bleeding. 

Circulatory Stimulation—For the type of hemorrhage which 
we have described as being congestive or toxie in origin a 
wholly different line of treatment is indicated. As mentioned 
above, it is difficult to be sure that the hemorrhage belongs to 
this type, so it is best to treat the patient with rest for a day 
or two as though it might belong to the first and second types, 
before concluding that it belongs to the toxic or congestive 
type. The toxic type is often prolonged. It sometimes con- 
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tinues for several days, and now and then for many days, small 
quantities being expelled at numerous times during each day. 

These patients seem to do best under conditions which pro- 
duce circulatory stimulation instead of depression. Strychnine is 
of value and may be given in doses of % grain every three or 
four hours, and increased to 149. Tincture of digitalis in doses 
of ten to twenty drops, three or four times a day, is valuable. 
These are the cases in which adrenin is particularly valuable. 
Adrenin chloride may be given in doses of from five to ten drops 
every three or four hours. 

Another factor in handling this type of hemorrhage is ex- 
ercise. It requires bravery to go against all tradition and per- 
mit a patient with hemorrhage to move about, but I am posi- 
tive that I have seen cases of this type improve more quickly 
after they were permitted to move around than they did by 
keeping them quiet. My attention was first called to this type 
of hemorrhage three or four years ago by several cases of 
blood spitting which continued over a period of many days, 
although treated by rest and other circulatory sedatives. I 
added digitalis to this treatment in one such case and noticed 
improvement. I then finally became convinced that the hemor- 
rhage was of a different type from that caused by an open ves- 
sel, and permitted the patients to move about, and was sur- 
prised to see the beneficial results follow in the way of cessa- 
tion of color. 

In the paper by Neumann, referred to above, the author 
takes the same view, and prescribes for this same type of 
hemorrhage, the same line of treatment which I have followed 
for the past three or four years. 

While I would not advise strenuous exercise, yet movement 
about the room, and little things that will favor circulatory 
stimulation may be intelligently tried. Above all things else, 
the physician should be sure that this is the type of hemor- 
rhage that he is treating before following the line of therapy. 

Artificial Pneumothorax.—The discussion of hemorrhage ecan- 
not be brought to a close today without considering artificial 
pneumothorax. Artificial pneumothorax has been greatly praised 
by many for its effect in stopping severe hemorrhage. Person- 
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ally, I have had no experience in its use for this purpose; 
nor have I been impressed with the necessity of using it. 
My cases, however, are all treated in an institution, where 
the patients are under constant supervision, and receive the 
closest attention. This makes considerable difference in the 
method to be employed. Personally, I do not do much ex- 
amining in the presence of hemorrhage. I put the patient 
at rest, assure him, and try to aid nature as best I can. 
In many instances I have been uncertain from which lung 
the bleeding was coming. The blood quickly diffuses through 
the bronchi, passes over the bifurcation; and, not infrequently, 
finds its way into the opposite lung, as well as the lung from 
which the bleeding comes. While no harm might come from 
doing a pneumothorax on the wrong side, yet, if the theory 
of its action is correct, harm should be expected from such an 
error. One is not justified in assuming that bleeding is tak- 
ing place on the side of greatest, or even the most active in- 
volvement because both lungs are very frequently involved, and 
conditions favoring hemorrhage might just as well be on one side 
as on the other. From my experience I feel sure that most of 
the eases which are reported as being stopped by pneumothorax 
would have stopped any way. 

I would say that pneumothorax in the relief of hemorrhage, 
is not indicated in a very large percentage of cases; and, when 
done, it should be done with caution, lest harm result, 

Hemorrhage is rarely a fatal complication of tuberculosis. 
The fact that hemorrhage stopped after artificial pneumothorax 
does not mean that it would not have stopped without its em- 
ployment. 

In any line of treatment that is to be used in hemorrhage the 
physician should bear in mind that hemorrhage nearly always 
stops of its own accord. Give the patient half a chance, give 
him rest, confidence, and courage, and, in the majority of cases, 
little else will be needed. 

Diet.—Patients who are suffering from bleeding of the first 
and second types should be put upon low non-stimulating diet. 
With those suffering from the third and fourth types this is 
not essential. The special diet for those of types one and two 
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should consist of milk, eggs, gelatin, toast, and some of the 
cereals. I usually withhold meat extracts until after the bleed- 
ing has ceased. If there is any value in calcium, the use of 
large quantities of milk in the tuberculosis diet, should have 
some effect in preventing hemorrhage, because of the calcium 
in the milk. Its action, however, in this regard, is theoretical. 
Whether gelatin used by the mouth has the same effect as when 
used subcutaneously is open to question; but, whether it does 
or not, it is a food that is refreshing and welcome at this time. 

The bowels require attention during hemorrhage. In fact, 
it is not uncommon to find a decidedly stubborn constipation 
during and after severe hemorrhage. I have seen several in- 
stances where there seemed to be a paralysis of both bowel 
and bladder, where it was necessary to use the catheter for the 
bladder, and to remove the fecal masses by mechanical means. 
It has been our observation that much larger doses of catharties 
are necessary during hemorrhage than are commonly required 
by the same patients ordinarily. Sometimes the use of salines 
is valuable, either a saturated solution of epsom salts, one tea- 
spoonful every hour until the bowels move; or a tablespoonful 
of Rochelle salts, repeated if necessary. The compound ecathar- 
tie pill given at night is also of value; but one of the prepara- 
tions which has seemed to me to act best in case of hemorrhage 
is the compound rhubarb pill. We give five grains of this two 
or three times a day, or, until the result is obtained. 

Patients suffering from hemorrhages of types one and two 
should be compelled to use the bed pan and urinal and not 
get up for emptying the bowels or bladder; neither should they 
be permitted to use any strain to force the bowel movement. 
To avoid strain I often use a compound enema made up of the 
following: 

1 part saturated solution of epsom salts 
2 parts glycerin 
3 parts water 

Tuberculin.—If the patient is undergoing tuberculin treat- 
ment at the time of hemorrhage it is best to suspend its use 
until the hemorrhage is over. In fact, this is a safe rule in all 
complications. Whenever an acute complication appears in 
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the progress of the case, I make it my rule to suspend tuberculin 
until this is over, beginning, however, cautiously afterwards. I 
mean by cautiously, using judgment as to the beginning dose 
when the remedy is resumed. As a rule, it will not be necessary 
to omit tuberculin for more than a couple of weeks. The dose 
used on resumption of the remedy should vary according to the 
size of the last dose preceding the complication, and the in- 
terval between the last dose and the time of its resumption. A 
further discussion of this will be found in the chapter on tu- 
bereulin. 

Some writers seem of the opinion that tuberculin favors hemor- 
rhage. That a tuberculin reaction might produce a sufficient 
stimulation in a tuberculous focus to cause a slight extravasa- 
tion of blood, is not beyond question. Grant that this is true, it 
has no harmful results; but that a dose of tuberculin would 
produce a severe hemorrhage in a patient in whom such a hem- 
orrhage was not going to occur otherwise, remains to be proved. 
The observation of hemorrhages alike in patients treated with 
and without tuberculin should show definitely that the rela- 
tionship between tuberculin and hemorrhage is remote. Most 
of the observations reported are opinions and not proofs. 

Baths.—If the patient is suffering from a severe hemorrhage 
all baths should be suspended until bleeding has ceased. A 
tepid bath for cleansing purposes may then be used; but a gen- 
eral bath should be avoided until the danger of bleeding is 
past. Cold baths should not be resumed until the patient fully 
recovers. 

Complications—Pneumonia.—The most common  complica- 
tions following hemorrhage are pneumonia, an extension of the 
disease, and miliary tuberculosis. A pneumonic condition is very 
apt to follow hemorrhages of large size. It usually shows it- 
self by a rise of temperature on the second or third day. The 
blood trickles down into the adjoining portions of the lung and 
sets up an irritation, which is followed by symptoms of toxemia. 
The temperature remains high,—101° to 103°, for two or three 
days, and then gradually subsides. In severe cases, however, 
I have seen such a degree of inflammation of the lung follow 
hemorrhage that a large area of fibrosis resulted, causing practi- 
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cally an obliteration of an entire lobe. When this occurs, the tem- 
perature usually subsides gradually, often requiring three or four 
months to return to normal. Such a case is illustrated in Chap- 
ter L, page 542. 

Miliary Tuberculosis—Occasionally, following the opening of 
a vessel, bacilli pass into the circulation and are scattered 
throughout the body producing a general miliary tuberculosis. 
I have seen a number of cases of this kind. The symptoms of 
the miliary process usually begin to show in about two or 
three weeks’ time. The miliary process may be confined to a 
portion of the lung, or both lungs, or, it may extend to the other 
structures of the body, such as the meninges, spleen, liver, ete. 

Extension of the Disease-—Miliary tuberculosis being pro- 
duced in the manner mentioned above, infection may follow the 
retention of sputum and blood in the bronchi. Many tubercle 
bacilli are, in this manner, shut up in the bronchi and held in 
contact with the walls sufficiently long for implantation to oc- 
eur; so, in this way, bronchogenic infection sometimes follows 
pulmonary hemorrhage. 

Shock.—There is often considerable nerve shock following 
hemorrhage. I have seen this do considerable harm. In one 
case in my early experience a patient died following the loss 
of not more than a tablespoonful of blood. This patient had 
had an active process. She was in the third stage of the dis- 
ease, but was getting along fairly well. She had a small hemor- 
rhage, became terribly frightened, and two or three days later 
passed away. The exact cause of her death was never clear to 
me. I have always accounted for it, however, by the impres- 
sion that was made upon the general nervous system, and its 
resultant shock. 

Result of Hemorrhage.—While some observers have stated 
that pulmonary hemorrhages are beneficial, I do not believe that 
any good can come from the hemorrhage itself. On the con- 
trary, it is not uncommon for harm to result. Small hemorrhages 
usually pass over, leaving the patient in practically the same 
condition as before. Hemorrhages of the second type are very 
apt to be followed by improvement on the part of the patient 
due to the changes in the process in the lung which were tak- 
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ing place at the time the hemorrhage occurred; but not as a 
result of the hemorrhage itself. Hemorrhages belonging to type 
four nearly always accompany activity; it may be only in a 
small area, or it may be in a large area. All hemorrhages where 
a considerable amount of blood is lost, produce a temporary 
lowering of the resisting power of the patient. The blood, how- 
ever, is usually soon restored; but, in some instances, a low blood 
state continues for some time. 


CHAPTER XXXIV. 


PRINCIPLES UNDERLYING THE THERAPEUTICS OF 
TUBERCULOSIS. 


While remedies of every conceivable nature have been sug- 
gested at different times for the treatment of tuberculosis, yet 
the really important measures have been few. They have been 
suggested and especially emphasized from time to time by men 
learned in the profession, and it is around these measures that 
the history of phthisiotherapy centers. Galen and Celsus, cen- 
turies ago, recognized the value of and recommended milk diet, 
change of climate, particularly dry climate, and sea voyages. 
Sydenham, in the seventeenth century, emphasized the value of 
open air and particularly recommended horse-back riding. His 
teachings made such an impression upon medical men that the idea 
of ‘‘roughing it’’ is still uppermost in the minds of many mem- 
bers of our profession. The next real advance was made when 
Brehner established the institutional care of tuberculosis. He 
emphasized exercise more than seems best today, yet this was 
soon modified by his pupil, Dettweiler. With the final proof of 
the infectious nature of tuberculosis and tuberculin with its 
specific action given us by Robert Koch, we have another of the 
important principles in tuberculosis therapy. The construction 
of a carefully balanced therapy, however, has been the part 
of many men, some famous, others whose names are little known. 

Interest Awakens Slowly.—The popularization of the treat- 
ment of tuberculosis makes headway very slowly, some reasons 
for which I shall endeavor to point out later. 

The systematic treatment of the tuberculous patient can scarcely 
be said to have received serious consideration until the last 
quarter of a century; and even during this period it has received 
far less than its importance demands. The attitude of both lay- 
men and physicians toward this great problem is one of un- 
questionable disinterestedness. This statement will hold despite 
the organizations which are doing their utmost to create inter- 
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est, regardless of the fact that many dispensaries and sanatoria 
have been established throughout the land, in spite of the many 
publications that have been made and public addresses that have 
been delivered, and in spite of the fact that millions of dollars 
are spent annually for the cause. Tuberculosis is a general 
widespread disease, affecting all members of society, carrying a 
death toll of one in every ten or twelve of the population; de- 
stroying one of every three who die between the ages of fifteen 
and thirty-five; and yet it is impossible to secure a general and 
lasting interest in the disease which alone is capable of produc- 
ing satisfactory results either in the way of prevention or cure. 

Cause of Apathy.—There are many reasons for this apathy. 
The fact that tuberculosis has existed back as far as records go, 
and has been fatal during all that period; the fact that most of 
the cases which come to the notice of either medical men or lay- 
men today, die; the fact that the disease is such by nature that it is 
usually advanced before it is suspected; and the fact that most 
medical men wholly fail to understand its peculiar pathology 
and clinical course, and are unable to successfully treat it, all 
operates against the popularization of its successful treatment. 

I can see no hope for the general early diagnosis and cure of 
the tuberculous patient unless diagnostic measures are found 
which can be applied by the medical profession as a whole or 
at least in a large part; neither can I see any chance for the 
general application of curative measures unless forms of treat- 
ment can be found which can be applied by the rank and file 
of the profession. It is not sufficient that specialists are able to 
diagnose the disease early and treat it successfully. It is human 
nature to speculate now and then about the unknown and to 
wonder about the things that we are unable to accomplish; but 
it is not human nature for men generally to take a vital interest 
in things beyond them, things which they are sure they cannot 
accomplish. The early diagnosis of tuberculosis is difficult. 
The guiding of a patient through the disease to a successful issue 
requires a knowledge of tuberculosis, and of the patient, and an 
ability to preserve the confidence of the patient over a prolonged 
period of time until healing has occurred. Many may have the 
knowledge, but fail in maintaining their own interest or that of 
the patient until a cure has been obtained. 
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Many men ean practice surgery and find it inviting. The 
same may be said of internal medicine, of affections of the eyes, 
the nose and throat, the ear, and, in fact, most branches of medi- 
cine. Few men, however, find the long, drawn-out treatment of 
tuberculosis either interesting or inviting; consequently the 
disease suffers at the hands of our profession and does not re- 
ceive the same attention that other maladies do. It is much 
more difficult to hold one’s interest and the interest of the pa- 
tient over a period of from six months to one or two years as is 
necessary in tuberculosis, than it is in such diseases as pneu- 
monia, typhoid or the surgical affections which last from one to 
three or four weeks. This fact operates against the proper study 
of tuberculosis and prevents the tuberculous patient from re- 
ceiving the benefits which science can give him. 

Curability Must Be Judged by the Work of the Most Com- 
petent.—In judging of the curability of tuberculosis then, we 
must be guided by the best that can be done by the leaders; by 
the men who are endowed by nature and training to cope with 
this disease. The history of tuberculosis therapy, unlike that 
of medicine as a whole, or surgery, or even most specialties, is 
written in the biographies of comparatively few men, and these, 
for the most part, have lived during the past three or four 
decades. . 

Rational Therapy Based on Pathology and Life History of the 
Disease.—There can be no rational therapy for tuberculosis ex- 
cept it be based on the pathology and the peculiar life history 
of the disease. There can be no adequate therapy without early 
diagnosis. With reference to the infection and its relation to 
acute clinical tuberculosis, the writer, while discussing the rela- 
tionship of early pathological changes to the symptoms and 
physical signs,t recently said: 

‘‘Probably no one factor would have greater influence on the 
early diagnosis of tuberculosis than an accurate conception of 
the early pathological changes which take place and their re- 
lationship to the clinical symptoms and physical signs which 
result. This is especially important because it will demonstrate 
that infection occurs long before clinical evidence and that the 
early symptoms are not at all in keeping with the seriousness 
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which a pulmonary infection threatens. In diseased conditions 
we must not think of the symptoms and signs as entities, but 
we must picture in our minds the process which lies back of and 
produces them. 

““At the beginning of this discussion I want to make it clear 
that pulmonary tuberculosis as we find it, affecting the apex 
of the lung, is believed by the best students of the subject to be 
not a primary infection, but a metastatic infection, coming from 
a focus which may be far distant in other parts of the body. 
This primary infection is commonly found in the peribronchial 
glands, but may be in other glands such as the cervical and 
mesenteric. 

‘‘The metastatic infection, such as that in the lungs, takes 
place after a certain amount of immunity has been developed in 
the organism, consequently the bacilli are deposited in cells 
which have been endowed with a certain degree of specifie de- 
fensive power. This, of itself, has a tendency to prevent im- 
plantation and to check the growth of the bacilli when implan- 
tation has occurred, thus causing the infection to be cireum- 
seribed and mild. The bacilli which form the metastasis, hav- 
ing circulated in the blood prior to implantation, are apt to be 
of low virulence because, escaping into the blood stream, they 
are diluted so that very few are deposited in the tissues at any 
one place and these only after having circulated with the blood 
and having been reduced in virulence by the action of the anti- 
bacillary elements found therein. 

‘‘For these reasons, the primary metastasis in the lung is, 
as a rule, of the fibroid or non-virulent type. The bacilli, being 
of low virulence, and the tissue cells being endowed with specific 
defensive powers, they do not multiply rapidly, causing necrosis 
and extensive collateral inflammation with secondary metastatic 
foci; but, instead of destroying the cells, they irritate and stim- 
ulate them to the formation of new cells. For this reason the 
primary metastasis in the lung is usually fibroid in character 
with a tendency to encapsulation rather than dissemination. 

“It has been shown by pathologists that the lungs of more 
than half of adults contain tuberculous foci, but that a very 
large per cent of these have healed without producing recog- 
nized clinical symptoms. The bacilli in quite a large proportion 
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of these pulmonary lesions, however, after lying quiescent for 
a time, varying from a few months to many years, become active, 
multiply, and show a tendency to dissemination. As yet we 
cannot offer any satisfactory reason for this renewed activity 
in these foci. 

“‘Coincident with the activity in the process, which means mul- 
tiplication of the bacilli, we have a diffusion of toxins into 
adjacent tissues, resulting in their injury. Necrosis and casea- 
tion of tubercles occur and the bacilli escape into adjacent tis- 
sues, there to form new metastases. 

‘“‘The bacilli which form these new metastases gain access to 
the new tissues either through the lymph spaces or through the 
air passages. Lymphatic infection is especially favored by the 
low resistance of the tissues which results from the action of 
the toxins upon them. As a result of the toxic action, an ex- 
udation occurs which is accompanied by a stagnation of lymph. 
This, then, affords us the picture of the early pathological 
changes in tuberculosis which are associated with the extension 
of the primary metastases,—infiltration of the tissues with 
secondary metastatic tubercles which are surrounded by exuda- 
tive inflammation. It is at this time, coincident with the appear- 
ance of collateral inflammation and the secondary metastases 
that clinical symptoms and physical signs show themselves.’’ 

The importance of these early changes in their relationship 
to a rational and successful treatment is evident and shall be 
emphasized later. 

Small Lesions Most Curable—Modern phthisiotherapy owes 
its development primarily to the observation of healed patho- 
logical lesions. While this had been observed by pathologists 
before, it took the genius and imagination of Brehmer to make 
the correct clinical application of the pathological facts. Breh- 
mer was impressed with the fact that it was the small tuber- 
culous lesions which healed, and that therapeutic measures 
should be employed while the lesion was small. He developed 
and followed the principle in his therapy that if one could find 
out the things which favor the development of tuberculosis, and 
find measures to overcome them, these same measures would act 
in producing healing when the disease was already present. 

This was practically the announcement of the principles of 
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the present day widely-employed ‘‘hygienic-dietetic’’ treatment 
_of tuberculosis. While it has been changed and modified and 
made to include other measures, yet the essential truth of Breh- 
mer’s idea was that of building up the resisting power of the 
patient in every possible way. 

Man can live with a small tuberculous lesion without notice- 
able physical harm resulting. The truth of this statement is 
borne out by the fact that infections are so common where 
health seems to be unimpaired. If harm is done we have no way 
of detecting it. The seriousness of these small lesions lies more 
in the fact that unless healed they are foci of danger from which 
injurious toxins are given out and from which metastatic foci 
are scattered to new tissues. 

These pathological facts are well illustrated by many post- 
mortem records; but perhaps by none better than the carefully 
analyzed records of Hart.2 Hart had previously reported on 
400 earefully made autopsies, in which he had examined the 
apices of the lungs in a most painstaking way for evidence of 
tuberculous infection. Since these patients came from the 
northern section of Berlin, where the conditions of life are most 
unfavorable, he extended his investigations to West Berlin, where 
conditions were more favorable, in order to see if the same per- 
centage of apical infections would hold. The result was that 
apical tuberculosis was found in 64.3 per cent of the former 
series and 45 per cent of the latter. It must be borne in mind 
that this includes only such metastatic infections as occur about 
the apices of the lung. Glandular infections are omitted from 
consideration. These statistics compare favorably with the care- 
fully made postmortems of Naegli where 71.43 per cent were 
found to show apical infection. Naegli’s observations were 
made on patients dying in the almshouse; from which we as- 
sume that they, for the most part, had lived under bad con- 
ditions. 

Spontaneous Healing of Small Lesions Offers Hope.—Further 
analysis of Hart’s 400 cases shows that one-half of those having 
infected apices (32 per cent of the whole) were latent or healed 
and about the same number (31.4 per cent) were still active. 
Roughly speaking, one-third (36.6 per cent) were free from 
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apical infection; one-third (32 per cent) had quiescent and 
healed lesions; and one-third (31.4 per cent) had active tuber- 
culosis. These statistics may show a slightly larger per cent 
of infections than would hold for the population at large; never- 
theless, we are probably fully justified in assuming that more 
than 50 per cent of all adults have apical tuberculosis, and that 
there is a time in all of these when the infection is active. Since 
about 10 per cent of the race dies of tuberculosis this leaves 
a large margin to recover. This number is even much larger 
than is apparent because it is not from one-ninth to one-sixth 
of adults who die of tuberculosis but one-ninth to one-sixth of 
the entire population. 

The number of cases which heal of their own accord is there- 
fore very large; and this carries with it great hope for the suc- 
cessful treatment of the disease in general. It is pertinent to in- 
quire carefully into these spontaneous cures for therein may be 
found the principles which will underly a rational and success- 
ful therapy. The most striking fact, which presents on careful 
examination, is that the healed lesions are, for the most part, 
small... While every now and then we find a widespread lesion 
which has developed and healed without its presence having been 
suspected; yet this is not the rule. Widespread lesions, for the 
most part heal only after the institution of most careful measures 
for aiding the patient. 

Many of these small metastatic foci in the lung produce no 
recognizable symptoms. Neither the patient nor those who 
associate with him are cognizant of the presence of the in- 
fection. Many others produce at times sufficient disturbance 
to attract the attention of the patient and impress upon him 
that something is wrong. The toxic symptoms such as malaise 
and lack of endurance normally predominate in such lesions; and 
cause the patient to take a rest, a change of work, a tonic 
or some measure which will increase his resisting power. This, 
of itself, is often followed by the desired result, and all symp- 
toms disappear, sometimes temporarily, again permanently. 

Here we have given us in our study of spontaneous cures, two 
very important principles in healing. 

1. Small lesions heal most often (not infrequently without 
their presence being suspected). 


ie aaa itl 


PRINCIPLES OF HEALING 193 


2. In lesions which produce slight symptoms, measures which 
lessen the demands upon the patient, likewise those which 
directly improve his condition, even though simple and carried 
out only over a brief period, are often sufficient to cause healing. 
Such cures usually occur without the diagnosis of tuberculosis 
having been made. It is only in studying the history in con- 
nection with a later diagnosis made during life, or postmortem, 
that the true significance of these former indefinite symptoms 
ean be understood. 

Evidences of Healing of Clinical Tuberculosis—We have 
thus far only considered pathological cures; but our evidence 
of the curability of tuberculosis is also drawn from clinical ob- 
servation. While these small lesions are found with great fre- 
quency at the postmortem table, their presence having been 
unsuspected during life; clinically, we find symptoms of varying 
degrees of severity, and lesions both circumscribed and exten- 
sive, which result in a disappearance of all symptoms and a 
conversion of the active inflammation into scar. The relative 
frequency with which this occurs depends not so much upon the 
unaided resources of the individual as it does upon the in- 
telligent measures which are brought to his assistance. While 
small circumscribed lesions heal spontaneously far oftener than 
they spread, the reverse is true when extension has occurred and 
clinical symptoms have appeared. Then, unless some form of 
definite aid is instituted whereby the defensive forces of the 
individual are conserved and directed advantageously in his 
behalf, cure is the exception. 

Thanks to modern investigators, rational therapy comes in 
at this point and makes healing again the rule, and failure the 
exception, providing the extension is not too great before the 
curative measures are applied. 

Spontaneous Healing Versus Active Treatment—The opinion 
as to when spontaneous healing may be depended upon, on the 
one hand, and when active curative measures must be instituted 
in order to save life, on the other, is not unanimous. A paradox 
here presents itself. Specialists in tuberculosis, the class above 
all others which believes firmly in the curability of the disease, 
are almost unanimous in the opinion that when the lesion has 
become so active or so extensive as to cause clinical symptoms, 
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help must be brought to the aid of the patient if cure is to 
be expected. Of the contrary opinion are a great many medi- 
cal men; men, who, for the most part, are not convinced that 
tuberculosis is curable. They fail to see the necessity for in- 
stituting so rigid and so time-consuming a regime when the 
symptoms are so slight as they are at the beginning of activity 
and metastatic extension. In support of their opinion they point 
to the fact that a tonic, forced feeding, or some other simple 
measure, is often promptly followed by a gain in weight and 
a cessation of symptoms. They fail to recognize that the early 
symptoms of activity are usually slight and temporary in 
character. The after-history of most patients will show that 
such apparent restoration to normal may occur once or twice, or 
several times; but, in a majority of instances, is followed later 
by an advanced disease and the death of the patient. This 
later observation causes this class of observers to lose confi- 
dence in the curability of the disease. The important lesson, 
however, is that it is this early clinical tuberculosis which is 
curable, and that the cessation of symptoms is not synonymous 
with healing. Healing is a slowgoing pathological change requir- 
ing months for its completion, even after all symptoms have dis- 
appeared. ; 

Gradual Development of Specific Cellular Defense.—The 
time has now come for us to inquire more particularly into the 
principles which underly the cure or healing of tuberculous le- 
sions. How is spontaneous cure brought about and what can 
be done to aid this process and make cure more universal, or 
to bring about a cure when the natural forces of the body have 
failed? 

We must admit at the outset that we cannot offer a direct and 
satisfactory answer to these questions; yet, by discussing them 
in general terms we believe we can arrive sufficiently near the 
truth to show at least the general qualifications which healing 
measures must possess in order to be of value. 

This part of our theme can be evolved best by going back to 
the child and following the course of inoculation, infection, 
metastatic infection, and healing. 

With our knowledge today, we assume that the child is born 
free from tuberculous infection; but, that inoculations of bacilli 
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begin soon after birth and continue during the life of the indi- 
vidual; and that these inoculations result in infection in the 
great majority of human beings who reach mature age. 

Tuberculosis is a specific disease, and its cure consists in the 
establishing of immunity. The term immunity, as used in this 
connection, requires explanation. It should not be understood 
as absolute, but only as a relative immunity; in other words, a 
specific defense against the tubercle bacillus whereby the tissue 
cells are able to withstand inoculations of greater numbers and 
more virulent bacilli. In this respect tuberculosis differs from 
such acute infections as smallpox, typhoid fever, scarlet fever, 
and whooping cough. One attack of these diseases so changes 
the body cells that they are almost wholly immune from further 
infections during the remainder of life. This is not true of 
tuberculosis. There is probably rarely, if ever, obtained an im- 
munity so absolute as to protect its possessor against further in- 
oculations of tubercle bacilli, providing the dose be sufficiently 
large and the strain of bacilli be sufficiently virulent. 

This difference is partly due to the nature of tuberculosis. 
Most of the infectious diseases with which we are acquainted 
are acute in character. While many bacteria inhabit the upper 
air passages and the gastro-intestinal tract; yet, they are here 
in a saprophytic state and are, for the most part, harmless. As 
far as known, we are not at liberty to assume that the causa- 
tive agent of the diseases above mentioned, as well as many 
others which might be mentioned, are inhabitants of the human 
organism, except during the time when they are epidemic. 
Tuberculosis, on the other hand, like syphilis and leprosy, is 
a chronic infection. When inoculation has occurred, the causa- 
tive agents entrench themselves in the tissues, surround them- 
selves with conditions which are favorable to life; and some- 
times favorable to their multiplication. If they are not able, 
at the time of inoculation, to multiply and produce clinical 
manifestations of their respective diseases, unless destroyed by 
the organism, they hide themselves away for the time; and, 
later, if the opportunity offers, escape from their entrechments 
and renew the attack. When a tuberculous infection has once 
occurred the patient is liable to suffer from metastatic foci at 
any time until healing has taken place. The recognition of this 
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particular characteristic of tuberculosis is extremely important. 
That such secondary metastases do not occur regularly is due 
to the fact that the tissues throw a protective wall about the 
bacilli which is often sufficient to encapsulate them and hold 
them as prisoners; and, in case of escape, to the fact that the 
natural and acquired specific defensive powers of the tissues 
destroy the bacilli before implantation takes place. 

While the child is born free from infection, it is also born 
with only such specific defense as is handed down from parent 
to offspring because of previous racial contact with the disease. 
It must develop its immunity after coming in contact with spe- 
cifie microorganisms. This does not mean that the child is born 
helpless. From fighting infections throughout generations a 
certain amount of inherited specific defense is handed down from 
parent to offspring. While we have no way of measuring the 
efficacy of this, yet our clinical observations prove its truth. 
The lack of resisting power shown by such primitive peoples 
as the American Indians, the native Africans, and the Ice- 
landers against tuberculosis when first exposed to it, as com- 
pared with the resistance of the European who has been exposed 
to it for generations, bears evidence of this fact. Aside from 
this inherited specific defense, the child is endowed with a very 
active lymphatic system which is capable of destroying bacteria. 
During the early years of the child the mucous membranes are 
easily penetrated by bacteria, but the lymph spaces are relatively 
large and the lymphatic tissue is relatively active. Dangerous 
infections do not occur at this time nearly so often as might be 
expected from the apparent helplessness of the child. I doubt 
whether this lymphatic defense receives credit in proportion to 
the service rendered during our apparently helpless baby days. 

The first battle against the tubercle bacillus is fought in the 
lymphatic structures. In the little child, we do not find tuber- 
culous foci at the point where the bacilli enter the tissues. The 
mucous membranes of the mouth, the nose, and the alimentary 
canal are affected so rarely that such primary lesions in the 
child are pathological curiosities. While tonsils and adenoids 
contain bacilli caught in passage, yet a tuberculous infiltration 
or ulceration of these tissues in the little child, before infection 
has occurred elsewhere in the body, is practically unknown. 
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The same is true of the lymphoid structures in the intestines. 
Such lesions occur rarely except when opportunity for con- 
tinuous surface contact offers and rarely, if ever, as primary in- 
oculations. Prior to the time that infection has resulted, or, at 
least, prior to the time that the inoculations of bacilli have 
resulted in changing the childish tissues and endowing them with 
specific defensive powers against themselves, bacilli pass through 
the mucous membranes without hindrance; and, unless previously 
destroyed, are carried at once to the regional lymphatic glands, 
there to be subjected to the action of the protective lympatic 
elements; to be destroyed if possible; if not, to be withheld for 
the time being from further invasion of the tissues. 

For a local implantation to oceur in the mucous membranes 
or other tissues through which the bacilli pass, a certain amount 
of hindrance to their passage must be interposed, such as is 
offered by the specific tissue reaction which takes place between 
bacilli or bacillary products and the cells which are endowed 
with specific protective properties as a result of previous in- 
oculations. - 

After inoculation has occurred, while the battle is being fought 
for mastery between the invading bacilli and the invaded tis- 
sue cells, the bodies of bacilli are being destroyed with the 
liberation of their specific products which must be taken care 
of and rendered harmless or else the organism will suffer harm. 
The human organism is so constituted that it is able to adapt 
itself to many inimical environments and protect, or, at least, 
partially protect, itself against foreign toxic substances. This 
it does through its tissue cells. They are endowed with the 
power of producing defensive substances when stimulated by 
any foreign toxic product. So, in tuberculosis, the liberation of 
the products of the bacillus calls upon the body cells for the 
protection of the organism against them. The result is that the 
cells are changed in such a way that, thereafter, they are en- 
dowed with the power of producing specific substances against 
the bacillus and its toxins. In this way the destruction of 
bacilli results in specific cellular defense of the body against 
tuberculosis. This defensive power varies from one scarcely 
recognizable to one so great that it will protect the organism 
against myriads of bacilli as is evident in advanced tuberculosis, 
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where healing often occurs in spite of the fact that millions of 
bacilli coming from the ulcerative surfaces in the lung pass 
over the mucous membranes of the bronchi, trachea, throat and 
mouth, as well as the digestive tube, after being swallowed. 

When bacillary substances or products elaborated from them, 
circulating with the body fluids, come in contact with the cells 
in and near tuberculous foci, a reaction occurs which results 
in stimulation and accompanying hyperemia. This favors the 
production of new tissue cells, and the encapsulation of tuber- 
culous foci. This becomes a very important factor in the heal- 
ing of tuberculosis as is shown in the chapter dealing with 
specific medication. 

We can now clearly see that the first principle underlying the 
eure, hence the treatment of tuberculosis, is the development 
within the organism of a specific defensive power on the part 
of the body cells whereby they become antagomstic to and are 
able to destroy tubercle bacilli; and that this specific defense 
manifests itself by a reaction between the body cells and any 
bacilli or bacillary products which invade the tissues; and fur- 
ther, that when the reaction occurs in the tissues in and sur- 
rounding the tubercle, it is accompanied by conditions which 
favor the production of néw tissue and sear. Thus, specific 
cellular reaction prevents the ready spread of infection and favors 
healing of existent foci. 

If this specific cellular defense could, either naturally or 
through artificial means, be kept so strong as to prevent further 
metastases from forming, or, if sufficient focal stimulation could 
be produced to insure encapsulation and fibrosis, our problem 
in the treatment of tuberculosis would be comparatively an 
easy one; but such is not the case. There is a tendency for the 
bacilli to scatter and every now and then they succeed in doing 
so. The truth of this statement is clearly evident if we but 
realize that no one dies from the original tuberculous focus, but 
only as a result of metastases which are able to form in new 
tissue because of the invading bacilli being able to break 


through whatever encapsulating wall may have been formed and. 


overcome whatever specific defensive power the tissues may 
have been able to develop. 


We are led to believe that after a time the body cells lose 
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their specific protective powers to such a degree that metastases 
are formed with greater ease. This may be judged from what 
may be almost regularly observed in those who are physically 
strong, in their reaction toward tuberculosis,—the tissues react 
strongly to the cutaneous and intracutaneous tuberculin tests 
during that time when a small tuberculous lesion is active, but 
react slightly, or not at all, to the same tests in those who have 
been free from symptoms for a term of years. It is further 
supported by observing the clinical course of tuberculosis. The 
inoculation occurs in the child and remains confined to the 
lymphatic glands in most instances for a number of years. Later, 
however, it breaks forth from the walls which have confined it 
and becomes implanted in new tissue, there to start a new proc- 
ess. Theoretically we might assume that when the period be- 
tween the encapsulation of the early focus and the spreading 
of the infection is a long one, conditions have been favorable for 
a reduction in specific defense, because the specific stimulant has 
been wanting. ; 

The earlier the inoculation, the more serious the resulting 
infection; the greater the danger of general dissemination and 
the less the chances for healing. The probable reason for this 
is that when inoculations are withstood for a considerable time, 
the cells gain an ever increasing power to develop specific protec- 
tive defense as a result of the stimulation received from the spe- 
cific toxins set free by the destruction of bacilli in the tissues. With 
the increasing age of the child, specific defense increases as may 
be inferred from the fact that infections are more circumscribed, 
and show a tendency to become chronic. That age alone is not 
the determining factor may be inferred from the manner in 
which primitive races succumb to infections when meeting them 
for the first time. They show the same, or even greater, lack 
of specific defense when brought in contact with tuberculosis 
for the first time, than the newborn civilized child, and suffer 
from the same acute types of the disease when infection occurs. 

Decrease in General Resistance Cause of Clinical Disease.— 
During the decade from fifteen to twenty-five, pulmonary tuber- 
culosis begins to assume prominence. The non-pulmonary forms 
become less common. With each succeeding decade the nature 
of the disease becomes more and more chronic. The decade fol- 
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lowing puberty is apparently a period of low resistance. Tuber- 
culosis does not heal so readily at this period as it does im- 
mediately prior, or later. This is the time when much of the 
metastatic infection of the lung tissue is occurring. It probably 
represents a time when the specific defensive power of the body 
cells, which was developed during the earlier years of life, has 
diminished and also a period when the natural resisting power 
of the individual is low. The period of life from fifteen to 
thirty-five years is the period of greatest mortality from tuber- 
culosis. This is the time in life when the greatest physical and 
mental strains are being endured; such as, those incident to 
entering upon the period of manhood and womanhood, those of 
an occupational and social nature, and the cares incident to 
married life and business ventures. 

It would seem then, that many of the metastases which occur 
during this trying period of life, whether they come from the 
primary glandular focus, or from without, come at a time when 
both specific and natural resistance are lowered. 

That lowering of natural resistance is a factor in tuberculosis, 
morbidity, and mortality, is evident from the study of statistics. 
Infection, clinical disease and the percentage of deaths is in 
direct proportions to the economical and social status of the 
people. 

Improvement in Natural Resistance Proves Important Thera- 
peutic Principle——The influence of physical strength and ner- 
vous stability upon tuberculosis can also be seen by approaching 
the subject from the standpoint of healing, as previously dis- 
eussed. When spontaneous healing has failed to take place, and 
the disease has progressed, we must admit that the spreading 
of infection was due to a lack of specific resisting power on the 
part of the invaded organism, due either to the absence of spe- 
cific bacillary substances which are necessary to produce specific 
defense, or to a failure of the body cells to respond to the 
stimulation when furnished. That the resisting power of the 
patient is an important factor in these cases of early clinical 
manifestations is proved daily in our practice. When the clin- 
ical disease is young, meaning by this when the earliest clin- 
ical symptoms manifest themselves, it takes very little in many 
instances to raise the battling forces of the patient to such a 
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degree that the activity ceases and the infection becomes qui- 
escent. It should be added in passing, however, that this is 
not true after the disease has become more extensive and more 
active. In these early cases, where spontaneous healing fails, 
the least little thing that adds to the general improvement of 
the condition of the patient, providing that it is sufficient to 
raise the balance of resistance in his favor, will suffice to check 
the progress of the infection. Later, however, as the disease 
becomes more widespread, it is only by the employment of an 
extremely comprehensive and helpful regime over a long period 
of time that the spread of the disease may be checked and the 
acutely inflamed areas may be replaced by scar. When the dis- 
ease has once reached the stage that the effect of its presence is 
manifested in disturbed function on the part of the various or- 
gans and tissues of the body and particularly if this disturbance 
as marked; in other words, when symptoms and particularly 
marked symptoms have occurred, healing in any considerable 
proportion of cases requires that the natural forces of the pa- 
tient be carefully conserved. Such measures as rest from work, 
long hours of sleep, open air life, a sufficient diet, care of the 
appetite and digestion and general attention to the mental con- 
dition of the patient are utilized to advantage and are neces- 
sary to the end. desired. 

This second principle underlying the therapy of tuberculosis, 
is based upon the facts just mentioned and may be stated thus: 
All measures which help to improve the general condition of the 
patient make the body cells functionate better, and increase the 
natural defense of the body; and, at the same time, they enable 
the body cells to react better in the production of acquired spe- 
cific defense when stimulated by the bacillary toxins, thus aiding 
in bringing about healing. 

Requirements of Meritorious Therapeutic Measures.—Every 
meritorious measure commonly employed in the therapy of 
tuberculosis depends for its action upon the fact that it either 
produces a specific stimulation of the body cells which results 
in an increased specific defense against the tubercle bacillus; 
brings about conditions about the process of infection, which 
favor the formation of scar; or so improves the functionating 
capacity of the body cells that they are able to improve their 
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natural defense of the body and at the same time are better 
able to respond to the stimulation of specific bacillary products 
which come either from the bacilli in the foci of infection or are 
introduced artificially from without. 

With this conception one can readily see that nearly every 
measure that has been suggested in the therapeutics of tuber- 
culosis acts indirectly, if at all. We depend, not upon a direct 
attack against the bacillus, but upon a strengthening of the 
body defenses so that it may be better able to repel the offensive 
of the bacilli. 

The various bacillary substances (tuberculins) used thera- 
peutically, while not perfect in their stimulation of the body 
cells to the production of specific antibacillary substances, yet 
owe their usefulness to their ability to produce protective sub- 
stances against the particular bacillary substances contained in 
themselves and to their ability to stimulate focal reactions. This 
makes it essential then, that the particular vaccine (tuberculin) 
used should contain as many of the different bacillary products 
as possible. 

Measures which produce hyperemia of the tuberculous foci 
owe their action to the fact that they are able to better apply 
the antibacillary elements of the tissues whether natural to the 
host, or produced as a result of stimulation from bacillary sub- 
stances found in the foci within, or introduced artificially from 
without. 

Practically all other useful therapeutic measures act by im- 
proving the functional capacity either of some particular group 
of body cells or of the body cells as a whole. This action may 
be either of a direct nature, such as would result from such 
measures as open air, good food, and tonies, or indirectly such 
as those which relieve harmful symptoms and complications. 

One can readily see why so many different remedies and meas- 
ures having such widely different modes of action have been 
suggested as having therapeutic value in tuberculosis. All such 
measures, if valuable, act by improving the functionating capac- 
ity of some organ or organs, or by raising the resisting capac- 
ity of the body cells as a whole. If the action of any given meas- 
ure is sufficient to cause an improvement which is capable of 
helping to turn the fighting balance in favor of the patient, it 
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has value. Oftentimes very little is needed to do this; more 
often, however, a great deal is required. The mistake has been 
made by men suggesting new, helpful measures, that they con- 
sidered them as ‘‘cures’’ for tuberculosis. This applies to the 
author of the suggestion of the use of dog fat, the same as 
the one who suggests the removal of the colon. All such sug- 
gestions as ‘‘cures’’ show a total lack of comprehension of the 
disease, tuberculosis, and the process which attends its healing. 
These measures may be of value. One may aid in one ease, 
others in another; yet they are not ‘‘cures’’ and should not 
be so called. 

Neither must fresh air, good food, and general hygienic meas- 
ures be considered as ‘‘cures.’’ They are only aids in that 
they raise the resisting power of the patient. These are of 
greatest use because they are’ more general and surer in their 
action; but their action is no more specific than any other meas- 
ure which improves the functionating capacity of body cells. 

Those particularly interested in tuberculosis are periodically 
called upon to express their opinion on the supposed value of 
some remedy or measure which is credited with having special 
action in this disease. Their answer can be based upon the sim- 
ple questions: 


1. Will it stimulate the body cells to produce specifie anti- 
bacillary substances? 

2. Will it aid in the more direct application of the antibacil- 
lary elements to the focus of disease? 

3. Will it stimulate the cells in and near the focus of infec- 
tion to the production of new tissue cells and thus hasten fibro- 
sis? 

4. Will it affect the condition of the body cells in such man- 
ner as to improve the functional activity of any particular im- 
portant group or of the body as a whole? 

5. Will it improve the activity of the cells so that they will 
react stronger in the formation of specific bacillary substances 
when stimulated by bacillary substances? 


If it will meet any of these requirements it may be of some 
value as a therapeutic measure. In describing therapeutic meas- 
ures to be employed in the treatment of tuberculosis, one would 
hardly be expected, however, to do more than consider the more 
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important ones, such as hygienic living, the proper mental atti- 
tude, open air, properly regulated rest and exercise, food suited 
to the needs of the patient, as well as the disease, hydrothera- 
peutic measures, the use of light, particularly sunlight, and the 
various medicinal remedies that may have a tonic effect. These 
shall have proper consideration in separate chapters. 

There are many remedies belonging to Class 4, which act 
indirectly, among which are those for the relief of various 
symptoms such as remedies for cough, measures for the promo- 
tion of sleep, proper handling of complications upon the part of 
the digestive system, and adequate care of the heart. While 
these measures do not act by directly improving the body cells, 
they do act by relieving some distressing complication or by im- 
proving the action of some important organ of the body,—thus 
relieving the organism of the conditions which interfere with 
proper cellular activity. 

Definiteness in Therapy Necessary to Success.—Of the many 
measures which are able to aid in building up the natural resist- 
ance in tuberculosis, open air, food, rest, and exercise are prob- 
ably used most generally. Unfortunately these are often em- 
ployed without any comprehension of their action. It has been 
so generally published during our campaign against tuberculosis, 
by men who are supposed to know, that the only cure for tuber- 
culosis is open air, milk and eggs, and either rest or exercise, 
usually the former, that either no impression or often a wrong 
impression is created in the minds of those who preseribe as 
well as those who attempt to apply these measures. "When 
specialists, writing on the treatment of so serious a disease as 
tuberculosis, employ such indefiniteness in discussing thera- 
peutic measures, it detracts from their efficacy. 

Many a tuberculous patient has endeavored to breathe, eat 
and rest or exercise himself into a cure with no other guidance 
than the instructions given by a well-meaning physician, fol- 
lowing the teachings of the profuse writings on hygienic ther- 
apy, ‘‘to live in the open air, eat lots of food and either rest or 
exercise,’’ according to which of these measures was insisted 
on strongest by the particular leader followed. This, however, 
is not treating tuberculosis. This is evidence of a misunder- 
standing of principles, a misapplication of measures, and an 
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absolute disregard for that careful technic which is essential to 
success, and which cannot be disregarded in the application of 
medical measures any more than it can in surgical. The meas- 
ure itself may give some aid to the patient when employed in 
a lax way, but might be able to turn the balance of resistance 
in his favor if employed correctly. Every one of these sup- 
posedly simple measures is pregnant with harm as well as help. 
It is their intelligent application that is demanded in tuber- 
culosis, their application to the particular needs of each patient; 
therefore the most important factor in the cure of tuberculosis is 
intelligent guidance—the man who treats the case. 

Importance of Proper Mental Attitude—One of the most 

valuable remedies falling under Group 4 is psychotherapy. This 
measure should be divested of all that is opprobrious; for it is 
eapable of being of as great value as any other one measure 
employed in therapy. There is just as much need of relieving 
the nervous system of overstrain and training it to respond 
normally to adequate stimuli as there is to relieve and train the 
physical. 
. This is especially necessary when we understand the vicious 
circle which is maintained through the nervous system in tuber- 
culosis. Many people suffer from depressed nervous organisms 
prior to the time that they develop tuberculosis. But those who 
do not, through the action of specific toxins, soon find an irritable 
condition of nerve cells and, as a result, an instability of nerve 
action. The threshold of nerve response is lowered so that im- 
pulses are discharged through the nerve filaments by a reduced 
stimulus. The patient suffers from malaise, his endurance les- 
sens, his strength fails, he becomes irritable, the stability of his 
nerve cells is destroyed, and a general inhibiting influence is 
felt on all the organs supplied by the sympathetic nervous sys- 
tem—the patient is neurasthenic. This nervous condition is 
distinetly depressive in character. The patient becomes fearful, 
discouraged about himself, and pessimistic. These depressive 
states again send stimuli through the sympathetic nervous sys- 
tem which, through their action upon the vegetative organs in 
general, inhibit or derange function and through stimulation of 
the adrenals cause undue amounts of adrenin to be secreted 
(Cannon), to continue the same cycle of depressed function. 
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The proper instruction of the patient, so that he may know 
the cause of his depression, and the corresponding cooperation 
on his part often relieves it in a great part; or, at least, relieves 
that part which depends upon himself. Fear is displaced 
by hope, discouragement by courage, and pessimism by opti- 
mism. The nerve cells become less irritable, the threshold of 
response is raised and the inhibiting action of the sympathetics 
disappears, with a resultant improved function of the internal 
organs and a corresponding improvement in the condition of 
the patient. 

Positive, optimistic mental therapeutics should take its place 
along with fresh air, proper food, and regulated rest and exer- 
cise, as measures for building up the resistance of the patient. 
Psychotherapy is of greater value in such a chronic toxic disease 
as tuberculosis than in more acute ailments. 

Method of Employing Remedy More Important Than Measure 
Itself—It has long been known that the more optimistic and 
enthusiastic the physician who treats chronic diseases, the bet- 
ter the results. The explanation is clear and has a physiological 
basis. He inspires his patients to a more exact cooperation, he 
inspires them with hope and courage and thus relieves the cells 
in the central nervous system of needless and harmful irritation, 
and lifts from them the inhibiting action of the depressive emo- 
tions as expressed through the sympathetic nervous system, thus 
causing improved function on the part of the vital organs of 
the body, with a resultant general improvement in physical and 
nerve tone. ; 

Well-meaning men, of unquestioned ability, prescribe open air, 
an abundance of nourishing food, and regulated rest and exer- 
cise, and still get poor results in tuberculosis by counteracting 
their effects through a doubtful pessimistie attitude. 

There is much foolish discussion as to the relative merits of 
certain measures of therapy. In this regard it should be under- 
stood that there is no definite, absolute merit in any single meas- 
ure used; nothing like the action of antitoxin in diphtheria. The 
merit of each is relative and depends upon two variables, the 
patient and the physician. One physician may obtain such good 
results with open air life and good food that he thinks it use- 
less to employ other measures; another thinks open air of com- 
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paratively little value, but prefers forced feeding and perhaps 
some particular bath; a third finds the ordinary hygienic meas- 
ures greatly aided by induced pneumothorax; another relies on 
open air and some favorite tonic, while still another supports 
hygienic measures by tuberculin. All may obtain a measure of 
good results, or all may fail, according to the judgment exercised 
in their application. There are so many tonic, upbuilding, meas- 
ures in the list that any combination of them may be valuable 
and sufficient to improve the general resisting power of a large 
proportion of patients and raise their fighting strength to such 
a state that the organism may overcome the disease. So one com- 
bination acts best in the hands of one man, another in that of 
others. 

If the subject of therapy is approached in this manner it shows 
that it is not so much the measure, but the manner of its appli- 
eation that cures. Technic is the important factor after all. 


CHAPTER XXxV. 
RELATIONSHIP BETWEEN PHYSICIAN AND PATIENT. 


The Prevailing Attitude of the Medical Profession Toward 
Tuberculosis.—The subject of this chapter calls attention more 
particularly to a discussion of the relationship between the in- 
dividual patient and his physician, but I desire to include also 
a discussion of the general attitude of the medical profession to- 
ward the disease, tuberculosis. 

There is a tendency, though in all probability, not intentional, 
for the medical profession as a whole, to deal unfairly with the 
disease, tuberculosis. While this disease has called forth a co- 
operation on the part of many special students, societies of hy- 
giene, special societies for its study and prevention, municipal 
and governmental commissions, yet the profession, as a whole, 
has neglected to study it with the seriousness which it deserves. 

Tuberculosis is a study which belongs to general medicine, but 
the general apathy of the profession toward it has made it nec- 
essary that it be taken up and made the province of specialists. 
How long it will be until it will be returned again to internal 
medicine cannot be told; but, that it will eventually be as much 
a part of general medicine as syphilis, typhoid, pneumonia, and 
the diseases of metabolism, can well be anticipated. 

The progress which has been made during recent years in its 
study from the laboratory as well as the clinical side, has been 
made possible largely through the close application of men who 
are devoting their entire energy to this one disease; but, as 
their knowledge becomes a part of general medicine, the neces- 
sity of the specialist will gradually disappear and the tuber- 
culous patient will be able to obtain adequate care and treatment 
at the hands of medical men generally. 

The apathy on the part of the general medical profession to- 
ward tuberculosis is due to the hopelessness which has sur- 
rounded it through all past generations and a lack of confidence 
upon the part of the profession as a whole to either diagnose or 
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treat it satisfactorily. Tuberculosis is a disease that offers the 
greatest hope of cure. In order to attain this end, however, the 
profession must understand its nature. The members of the 
profession never stop to question whether they can diagnose and 
treat typhoid, pneumonia, scarlet fever, and other common af- 
flictions. They must assume the same attitude of confidence 
toward tuberculosis. 

Every physician is interested in syphilis because it can be 
diagnosed within a reasonable degree of accuracy, by the Was- 
sermann reaction; and because each one feels that he can 
obtain favorable results by the application of salvarsan or mer- 
eury. While tuberculosis is equally as curable a disease as 
syphilis, yet the members of the medical profession do not seem 
to have confidence in their ability to treat it. The interest of the 
profession in cancer is far greater than in tuberculosis; not that 
cancer is more curable, but, because a much larger percentage of 
the profession has confidence in their ability to operate and re- 
move cancer. If tuberculosis is to secure an interest from the 
profession equal to that of syphilis or cancer, it must come 
through the profession in general realizing that this is a disease 
that they can diagnose and treat successfully. 

With increased knowledge and the newer methods of diag- 
nosis, greater accuracy is attained; and, with the improved 
facilities for training medical students today, physicians are 
graduated with an ability in diagnosis that did not belong to us 
who graduated a decade or more ago. If medical men in general 
but learn that the disease can be diagnosed early and have con- 
fidence that they can make the diagnosis; and that they can 
treat it successfully; and that the application of therapeutic 
measures is within their power, the result will be that a greater 
proportion of the profession will gain confidence in their ability 
to successfully cope with this disease. 

The entire difficulty of therapy would be solved could we but 
find a specific remedy. Today every measure applied in the 
treatment of tuberculosis is indirect. It is only he who has suf- 
ficient patience and perseverance to bring to the patient the 
benefit which can accrue from many different tonic measures, 
and who is able to secure a cooperation on the part of the patient 
for a sufficient length of time for his resisting power to over- 
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come the infection, that can regularly hope for satisfactory results. 

Prior to the time when the hopefulness of this disease will 
become thoroughly impressed upon the profession, and prior to 
the time when early diagnosis and successful therapy will be- 
come a part of general medicine, the most that can be hoped for 
is that the profession will recognize the best that is being done 
by those who are working most earnestly and most successfully 
for the relief of those afflicted with this disease. If they will but 
assume an attitude of hopefulness, an attitude of interest and 
confidence, and realize that this disease can be cured by others 
if it cannot be cured by themselves, that will be the first step 
toward making the therapy of tuberculosis general. The atti- 
tude of indifference must be displaced by an attitude of interest. 

The attitude of the general profession may be judged by the 
programs of medical societies throughout the country; and, by 
observing the attitude of the profession toward the papers read. 
In the first place, many programs can be found which give little 
or no space to the subject of tuberculosis. Others are found 
where papers are read, but received with indifference and a gen- 
eral lack of enthusiasm. To be sure, part of this is due to the 
fact that nothing new is being offered. So many papers discuss 
nothing except what the general profession knows. If, however, 
the newer work could be brought before the medical men, I am 
sure greater interest could be awakened. It would be well for 
those who are interested in this subject to see that at least one 
paper of merit is given at every general medical meeting, in 
which the new and practical advances are brought out. 

Candor Between Physician and Patient.—The treatment of tu- 
berculosis resolves itself into the relationship between an in- 
dividual physician and an individual patient. Tuberculosis is 
a chronic disease. He who would treat it should first acquaint 
himself with the life history of the disease. It is necessary for 
him to understand that the disease starts in childhood; that it 
may cause clinical symptoms now and then which often go un- 
recognized, and that it often does not break out until later in 
life; but, when it does, it may come on gradually, or it may light 
up suddenly. If this early history is understood, the importance 
of treating the disease early will be more thoroughly appreciated. 
Not only does tuberculosis come on slowly, but it heals slowly, 
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consequently the relationship which exists between the man who 
has the disease, and the physician who guides him through it, 
must be one that extends over a prolonged period of time. In 
the early cases it will be, at least, several months; and, in the 
more advanced, it will be many months and often years. It is 
evident to anyone undertaking to guide the patient through a 
disease of such a character as this that there must be unusual 
eandor and trust between the patient and the physician. 

The success or failure in obtaining the patient’s confidence 
often depends upon the first visit. It should be assumed that 
when the patient consults a physician he comes to learn the 
truth. It is due the patient from the physician that he make a 
diagnosis, be able to give him a prognosis, and outline a rational 
line of therapy which, if followed out, will give him his best 
chance of cure. On the other hand, the patient consulting the 
physician should be in a frame of mind to receive the truth and 
obey instructions and carry out his part of the therapeutic plan. 
Unfortunately, this degree of candor and confidence is not gen- 
eral. The relationship between the physician and the patient 
often begins as one of deception—the patient and friends furnish- 
ing misleading information, and the physician either failing to 
find the nature of the trouble, or misinforming the patient of 
his findings. 

The physician who attempts to treat tuberculosis should be 
thoroughly imbued with the spirit of modern phthisiotherapy. 
He should know that tuberculosis is a preventable disease, a 
communicable disease, and a curable disease. He should also 
know that the earlier the disease is detected the less danger there 
is of its being communicated to others, providing the patient 
is properly instructed and is willing to take adequate precau- 
tions. He should also understand that the earlier the disease 
is detected the greater the opportunity for its cure, providing 
proper remedial measures are instituted and the patient is will- 
ing to do his part. 

The part of the patient is no less than that of the physician. 
While the physician must give instructions, the ultimate prog- 
ress of the disease will depend much upon the attitude of the 
patient. There are many instances in which this disease is dis- 
covered so late that cure is impossible, no matter how consci- 
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entiously the physician and patient cooperate, and no matter 
if the line of therapy advanced is the one most suited to the in- 
dividual case. On the other hand, such a conscientious coopera- 
tion on the part of the physician and patient will bring many 
doubtful cases to a successful issue, and will give the best oppor- 
tunity of cure under all circumstances. 

Whether or not the cooperation of the patient is to be secured 
depends almost wholly upon the physician. It is necessary for 
the physician to acquaint the patient with both the hopeful and 
hopeless side of tuberculosis. He should be told that when the 
disease is discovered early and treated in an intelligent manner 
the great percentage of patients can recover. He should also 
know that when the disease is discovered later, or discovered 
early and allowed to run on, there is still hope of securing an ar- 
restment, although the fight will be much harder. It is not tu- 
berculosis, but neglected tuberculosis that kills. While mild 
infection offers hope to the majority of patients, severe infection 
is just as sure death to as large a number. 

Not only does the curability of tuberculosis depend upon the 
ability of the physician to recognize the disease early, but upon 
his ability to properly manage it. The disease may be curable, 
the patient may be thoroughly willing to cooperate, but the 
physician, through lack of knowledge, or through lack of in- 
terest, may be unable to obtain the result that should be had; 
so, not only eandor, but intelligent guidance should be instituted 
at an early date if a favorable result is to be obtained. 

Upon the candor of the physician depends not only the pa- 
tient’s recovery, but also the lives and health of those with 
whom he associates. It is wrong to submit the friends of patients 
to the danger of contagion in order to supposedly spare the 
feelings of the individual. 

I have never yet seen a patient who was seriously injured by 
telling him, in a proper and humane way, that he had tubereu- 
losis. I have seen patients greatly perturbed; but, it is a prin- 
ciple in psychology that the human mind will become accustomed 
to almost any fact after dwelling upon it for a few days. Some 
psychologist has said that the mind can accustom itself to, and 
accept the most serious fact, after about three days’ time. Con- 
veying to a patient the fact that he, or she, has tuberculosis, does 
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not bear with it the idea of hopelessness; consequently, the fact 
should not be withheld on the ground of supposed injury to the 
feelings of the patient. 

The high death rate which exists today from tuberculosis, is 
not in keeping with our knowledge of the nature of this disease. 
If we would but be frank with our patients, and remove the 
danger of infection from the little children, we could probably 
reduce infections and cut our death rate in two in a compara- 
tively short time. 

When tuberculosis was considered to be an incurable disease, 
and believed to be transmitted by inheritance, instead of infec- 
tion, there was not supposed to be the urgent demand for can- 
dor that there is today. At that time, telling a patient that he 
had tuberculosis was the same as pronouncing a death sentence 
upon him, for he knew that his days were positively numbered. 
Today conditions are changed. The patient can be told that he 
has tuberculosis; and, at the same time, be told that it is one of 
the most curable of all chronic diseases; and, furthermore, in 
order to afford him the best chance of cure, and in order to pre- 
vent his immediate friends from becoming infected, he must 
know the nature of his infection. 

Deceptive expressions, such as were formerly used universally 
in apprising patients of the fact that they had tuberculosis, and 
which are even used today all too commonly, should not be em- 
ployed in dealing with this disease. It is wholly wrong to de- 
ceive the patient by telling him that he is ‘‘threatened with tu- 
bereulosis,’’ that he has ‘‘weak lungs,’ ‘‘a sore spot on the 
lung,’’ ‘‘throat trouble,’’ ‘‘bronchial trouble,’’ ‘‘bronchitis,’’ 
‘“‘asthma,’’ ‘‘liver trouble,’’? ‘‘stomach trouble,’’ ‘‘stomach 
cough,’’ and ‘‘malaria,’’ when the real cause of the trouble is 
tuberculosis. These expressions may quiet the patient’s fears, 
but that is not what is desired. It is essential that he should 
know that these expressions mean tuberculosis. Such deception 
carries with it unnecessary death and would not be tolerated in 
dealing with other serious diseases in medicine. 

Treating this subject elsewhere,' the writer stated: 

‘Imagine a physician telling his patient with appendicitis 
that he has ‘cramps’ or ‘colic!’ Imagine what his surgeon friends 
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would say! Yet many of these same surgeons who would con- 
demn their brother physicians for calling appendicitis ‘cramps,’ 
are informing their tuberculous patients that they have ‘weak 
lungs,’ ‘throat trouble,’ and other equally deceptive conditions. 
It is not sparing the patient to withhold from him the diagnosis 
of early tuberculosis and allow him to progress to a hopeless 
condition. The physician, therefore, should insist on telling his 
patient the nature of his trouble, and the patient should demand 
the truth from the physician.”’ 

Not infrequently the physician suspects tuberculosis, but fears 
his ability to make the diagnosis, consequently, hesitates to tell 
the patient lest he be in error. All medical men have not the 
requisite training, nor the practical experience to enable them 
to make a physical examination and be able to definitely settle 
to their own satisfaction that tuberculosis is present during its 
early clinical stage. They should, however, by taking time, and 
looking into the clinical history of the patient, and securing aid 
from without, if necessary, be able in nearly all instances to con- 
firm or disprove their suspicions. To this end they must not for- 
get the value of the tuberculin tests, as mentioned elsewhere 
in these pages, Vol. I, Chapter XVIII. If the disease is sufficiently 
advanced for expectoration to be present, no matter how slight 
its amount, it should be collected, not for one day, but for two or 
three days and be examined for tubercle bacilli or lymphocytes. 
If doubt should still exist the patient can either be observed 
longer, being carefully instructed in the methods which would 
have a tendency to build up his resisting power; but, what is 
still better, a physical examination of the chest should be made 
by one who is an expert in doing so, or an expert x-ray examina- 
tion should be made of the chest, the former being given the 
preference in every instance. It is in these early eases that the 
best interest of the patient demands a diagnosis; and, if the 
attending physician cannot establish it, he should eall a econ- 
sultant, the same as is done in other diseases where doubt exists. 

If the diagnosis is made there are no grounds for secrecy or 
deception. The patient’s interests, as well as those of his asso- 
ciates, demand that the truth be known. 

How to Inform a Patient That He Has Tuberculosis.—The 
feelings of the patient should always be spared as much as pos- 
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sible. As a rule, he suspects the nature of his trouble. Often- 
times the relatives and friends underrate the intelligence of the 
patient to such a degree that they bring the patient to the physi- 
cian and ask him to make a thorough examination of the chest, 
at the same time, requesting him not to tell the patient if any- 
thing is found. Such a course should not be followed; and, if it 
is, it defeats the purpose, for it either reassures the patient that 
nothing is the matter or leaves increased suspicion in his mind. 
He suspects that something was found or he would have been 
informed. 

If the patient has not suspected the presence of tuberculosis 
prior to examination he will doubtless be somewhat surprised 
when told of its presence, and may be depressed when the facts 
are laid before him, although the amount of depression may be 
greatly mitigated by the manner in which he is apprised of the 
fact. If he has already suspected it, which is nearly always the 
case, he is, as a rule, relieved by knowing the truth, for, rightly, 
or wrongly, people place great confidence in their physician and 
when they know that he knows what is the matter they feel that 
the way is open to recovery; but, if they feel that he is uncertain 
or in ignorance, they rightly feel that they have no grounds for 
placing confidence. 

When I make a diagnosis of tuberculosis I invariably tell my 
patient. There have only been one or two exceptions to this 
rule during the last ten years of my practice. I have had 
anxious parents, and brothers and sisters implore me not to do 
so, telling me of the dire consequences upon the health and hap- 
piness of the patient which would result from such knowledge; 
but in spite of such insistence on the part of friends, I have 
often told the patient and had him laugh at their lack of con- 
fidence in his ability to accept the truth. 

The most difficult position in which I have been placed in this 
regard has been when the physician, calling me in consulta- 
tion, has requested me not to say anything to the patient about 
his trouble. This puts the consultant in a false light and takes 
away from the patient a great portion of the good that could 
come from such consultation. It prevents the consultant from 
dealing fairly and honestly with the patient and giving him the 
courage that his wide experience would bring. 
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Owing to medical ethics, a consultant is not free to talk to 
another physician’s patient and is bound to either respect the 
request, convince him of his error, or reject the consultation. I 
have, in one or two instances, refused to examine patients under 
these conditions. No physician has a right to make such a de- 
mand upon a consultant. It is doing double harm to the pa- 
tient; for it deprives him of the aid that should come from the 
consultant’s experience, and at times the silence brings with it 
an increased assurance that nothing is the matter. If consulta- 
tions in medicine are ever to be of value to the patient there 
must be a free discussion and the consultant must be given the 
liberty to give the patient the benefit of his knowledge and 
skill. The consultant, on the other hand, must be absolutely 
frank and conscientious in his dealings with his brother physi- 
cian in order to make such a relationship possible. 

There are many ways in which a patient may be told that he 
has tuberculosis. Very often, where the patient comes to me 
saying that he wants me to tell him if he has tubereulosis—if any 
examination reveals its presence, I say to him: ‘‘I find evidence 
of infection.’’ I then ask him whether he knows anything about 
the nature of tuberculosis. He usually replies that he knows 
very little, whereupon I explain to him its nature, telling him 
of its frequency in childhood, how it extends later to the lungs 
in probably one-half of all adults; that some of these heal while 
others produce active symptoms; that when active symptoms 
are first produced the disease is usually early; and that by 
finding out its presence and adopting the proper measures for 
relief, an arrestment may be secured in a very large percentage 
of such cases. It is not well to dilate too much upon the danger 
of the advanced disease in these early cases. At times, however, 
I tell patients, who make statements that they never saw pa- 
tients get well, that all advanced cases were one time early like 
theirs and in a curable stage but, through negligence, they were 
allowed to become hopeless. In other cases, where the patient 
is not supposed to know that the disease is present, after making 
an examination, I often ask the question: ‘‘Did you ever sus- 
pect that there might be something wrong with your lung?’’ 
The answer will nearly always be ‘‘Yes.’’ In this way you ean 
make the patient answer your question and tell himself that he 
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has the disease. I have found this one of the easiest ways of 
giving the information. After this I usually dilate upon the 
character of the disease, as mentioned above. If the patient 
has an advanced lesion when consulting you for the first time 
it is not well to expostulate upon the seriousness of advanced tu- 
berculosis, unless it be essential to do so in order to secure his co- 
operation in the proper treatment. It is well to tell him that 
early tuberculosis is a curable disease, but that considerable 
time and cooperation is necessary to bring about a cure. Ad- 
vanced tuberculosis is less curable, but even patients suffering 
from the advanced forms may secure an arrestment. Some of 
them may lose their symptoms wholly. In others, certain symp- 
toms such as cough and expectoration may persist, although the 
patient may be restored to a physical condition which is not in- 
consistent with the enjoyment of life and the carrying on of 
general pursuits. 

It is best to talk in general terms, rather than to direct one’s 
remarks to the specific individual under consideration. At first 
thought this may be considered deception but, in reality, it is 
not deception. It is impossible to tell what patient will get 
along well and what one will fail to improve on seeing the pa- 
tient once; and, yet, it is at this first visit that the patient should 
be informed of his trouble. 

Cooperation of Patient and Physician—The cooperation of 
the patient is essential in treating such chronic affections as 
syphilis, nervous diseases, diseases of metabolism and tubercu- 
losis. One of the great factors in producing a successful result 
in chronie curable diseases is the physician’s ability to keep up 
his interest in the patient, and to keep up the patient’s interest 
in himself so that he will cooperate long enough to attain the 
desired result. Aside from the pathological changes present, the 
greatest factor operating against obtaining a favorable result 
in tuberculosis is the fact that the patient feels well although 
he is suffering from a serious and dangerous disease. This is dif- 
ficult for the layman to understand. He is free from clinical 
symptoms long before he has a pathological healing. If he 
were to take his own feelings as a guide he would give up the 
treatment long before it is safe for him to do so. He must 
depend wholly upon the word of his physician and the physician 
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must seek and jealously maintain the confidence of the patient. 
In order to secure cooperation the patient must be made to un- 
derstand the character of the disease that he is fighting, so that 
he will know why it is necessary for him to closely follow a 
definite program, foregoing seemingly harmless pleasures and 
avoiding the activities of the business and social world. He 
will then understand why he must keep his defensive powers ac- 
tive, so as not to permit the bacilli to obtain the upper hand. 
It is all but impossible to secure this necessary cooperation un- 
less the patient knows why it is required. It is an insult to his 
intelligence to ask him to rest, remain out of doors, give up 
business and follow such instructions as are usually given in 
the treatment of tuberculosis, when he has no definite idea of 
why he is doing it. How often do we hear patients say: ‘‘Had I 
known I had tuberculosis I would have done differently. I 
would have avoided doing many harmful things which I did and 
would have done many helpful things which I omitted doing.’’ 

Tuberculosis improves slowly. The pathological changes neces- 
sary to the restoration to health, such as occur in a few days or 
a few weeks in acute infections, require not only a few months, 
but even years, in tuberculosis. The patient should know this, 
and the physician has no right to expect cooperation during all 
this period if he minimizes the disease by calling it such things 
as ‘‘throat trouble’’ and ‘‘bronchitis.’’ 

There are many exacerbations which come on during the 
course of the disease which must be explained. During the long 
course of tuberculosis, after it has reached the active stage, there 
are periods of increased activity every now and then. The dis- 
ease in certain portions of the lungs becomes more acute; the 
tubercles soften and rupture. These changes are accompanied 
by certain symptoms. Sometimes the most prominent symptoms 
are on the part of the gastrointestinal tract; at other times cough 
and expectoration are increased; again, fever with general symp- 
toms of toxemia is predominant. Physicians often attempt to 
satisfy their patients by calling these attacks by such terms as 
““stomach disturbance,’’ ‘‘la grippe,’’ or ‘‘bronchitis.’’ In doing 
so they admit that they are poor physicians, not to be able to 
cure such simple troubles. It is no wonder that patients who are 
held in such ignorance, become discouraged and usually drift 
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to other physicians; or, if their confidence is sufficient in their 
attendant, give up the fight and go on to death. Physicians who 
treat their patients in such a manner as this cannot help having 
little faith in the curability of tuberculosis. They neither do 
themselves justice, nor give their patients a chance to get well. 
Such a policy is not calculated to inspire confidence sufficient to 
tide over the many crises which occur; and to keep the patient 
buoyed up until a final result has been obtained. Keeping the 
patient in ignorance also fails to secure the necessary coopera- 
tion in carrying out the hygienic regime which is necessary to 
prevent spreading of infection. When the physician tells the 
patient that he has tuberculosis, and that, unless he uses ex- 
treme care, he may infect his children and other dear ones, he 
will usually, particularly if the patient belongs to the intelligent 
class, be met with a willingness to carry out such care in per- 
sonal hygiene as is necessary to make himself harmless. Those 
who are so selfish as not to be willing to take such precautions, 
should be forcibly compelled to do so by law. 

If a relationship of candor and confidence between physician 
and patient is entered into at the beginning of treatment, con- 
fidence will continue to grow as the patient’s improvement fol- 
lows. His increased faith in his physician’s knowledge, as prov- 
ed by the course of the disease as.time goes on, will help him 
through many trials and discouragements which are bound to 
beset the path of all who are attempting to throw off a chronic 
tuberculous infection. 

Tuberculosis, as I have stated elsewhere, is a many sided dis- 
ease. It affects all of the leading systems of the body—the 
respiratory, circulatory, digestive, and nervous. If the physi- 
cian bears this fact in mind he will be able to explain the various 
symptoms which manifest themselves on the part of each system, 
upon a physiological basis; and, while the explanation does not 
relieve the symptoms, it satisfies the patient and secures greater 
cooperation. 

In order to merit the cooperation of the patient, it is needless 
to say that the physician should possess a comprehensive under- 
standing of the disease. He should no less have a comprehensive 
understanding of his patient. There is no particular psychology 
to the tuberculous patient which does not hold with other peo- 
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ple; but there are certain definite psychological states present 
during this disease which should be recognized, because they will 
greatly aid in securing a whole-hearted cooperation. 

From what I have written thus far it can be readily under- 
stood that cooperation depends upon intelligence. A great deal 
of the disagreement and confusion which arises in discussing the 
subject of tuberculosis comes from one man observing intelligent 
patients, who will cooperate, while another’s experience is gained 
among the ignorant, who will not cooperate. A certain amount 
of intelligence is essential to obtaining an arrestment in tuber- 
culosis. It cannot be taken from this statement that people who 
are considered intelligent in ordinary things, will always make 
the best patients. 

My observation has been that patients may be divided into 
several classes, as far as their chances of getting well are con- 
cerned. Those belonging to the most favorable class are the pa- 
tients who take an intelligent view of the disease, and who are 
willing to submit to regulation and endure what deprivations are 
necessary in order to get well. This class is made up largely of 
the middle class, economically. It is very difficult to secure 
intelligent cooperation from the wealthy or from the extremely 
poor, particularly the ignorant poor. A man may be intelligent 
from the general standpoint, but he may use very poor judg- 
ment in his cooperation for cure. 

No two physicians can deal with their patients exactly alike, 
yet each one may obtain satisfactory results. It is necessary 
for a man to deal according to his own individuality, conse- 
quently, there is no place for dogmatism in outlining rules for 
caring for the patient, any more than in conducting a case at law. 

I obtain the best results by making my patients intelligent 
upon the subject of tuberculosis. I endeavor to explain to them 
the nature of the disease, something of its course, the difficulties 
in the way of cure, complications that may arise, aids to cure, 
and their own part in bringing it about; always impressing upon 
them that the final result depends very largely upon themselves. 
I always make it a point to prepare the patient suffering with 
activity, for ups and downs, which are bound to come in the 
course of his disease. If he has not yet reached the tempera- 
ture stage, while the findings in his lung indicate that it is com- 
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ing, I tell him that he will probably have fever before he is 
through, but that he must have the right idea, and know that 
these stages of activity are a part of the general process,—that 
they will come no matter what line of treatment he follows. I 
also tell him that he will feel badly during these times, but that 
they are only incidents in the course of a long drawn out dis- 
ease. I often use the following illustration by way of clarifying 
this point. The course of tuberculosis is much like a long auto- 
mobile ride. Every now and then rough places may be found 
in the road; in fact, the roughest places may as well be just be- 
fore the destination has been reached, as at any other part of 
the journey. These rough places do not indicate that we are not 
progressing favorably in our course. They are only a part of 
it, and are as essential to the journey as the smoother stretches. 
Fortunately, while the rough places make the journey unpleas- 
ant, they do not prevent reaching the destination. 

In sanatoria, patients may be talked to en masse. Lectures 
may be given now and then advantageously. The same thing 
may be done in clinics. Pratt’s class work is a splendid method 
of instructing the tuberculous. It has always been my custom 
in giving talks to patients upon problems connected with the 
subject of tuberculosis, to omit such things as may have a purely 
discouraging and depressing aspect. I try to give them op- 
timistic ideas rather than doubts. An improved mental atti- 
tude is nearly always noticed following such talks. The spirit of 
cooperation is increased, and the patients become more tract- 
‘able. Instruction of this kind is most applicable to the intelli- 
gent class of patients. With those who are less intelligent, dif- 
ferent methods must be instituted. I have never liked the idea 
of governing patients by threats. It has always seemed to me 
that the relationship between physician and patient should be 
one of mutual interest and sympathy, and that the patient should 
not be handled by compulsion. To be sure, compulsion will be 
necessary now and then with individuals of a certain type, but 
I believe it is a mistake to attempt to handle the great mass of 
-tuberculous patients in this manner. By far the greater por- 
tion of patients are tractable, it is only a few who are vicious. 
The dog responds to kindness, and it is rare that a human being 
becomes so low that kindness will not have some influence upon 
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him. It is well always to bear in mind that the tuberculous pa- 
tient is a thinking, hoping human being, not a machine or dumb 
animal. 

A class of patients which is very difficult to handle is com- 
posed of those who have preconceived notions, who are thorough- 
ly satisfied with their own knowledge and ability, and who yield 
slowly to the ideas of others. Patience and tact will usually 
manage this class by displacing wrong ideas by right ones. I 
make it a rule never to ask my patients to do anything for 
which I cannot give a reason. If the reason is plausible, it 
helps to secure cooperation. 

Treating tuberculosis calls for close attention to detail, and 
the most careful individualization, if the best results are to be 
obtained. The fact that tuberculous patients are necessarily un- 
der treatment for a long time brings about a different relation- 
ship between physician and patient from that which exists in 
acute diseases. No man who has the spirit of humanity in him 
can see the struggles that these patients are making day after 
day, week after week, month after month, and at times year 
after year, watch their efforts at cooperation, and know the way 
in which they are depriving themselves of the enjoyments to 
which they are accustomed, without becoming warmly at- 
tached to them. During all this period, too, the patient looks to 
the physician for guidance in every important particular. This 
brings an added sense of closeness, and it also adds to the re- 
sponsibility. The physician is the guiding hand. He becomes 
the father confessor to the patient, as well as his physician. 

I do not believe that it is possible for a physician to produce 
as good results in the treatment of tuberculosis by holding him- 
self aloof from patients and treating them coldly, as by enter- 
ing into their lives, taking an active interest in their welfare, 
and showing them that he is a human being, endowed with at- 
tributes of kindness and sympathy. Such a physician com- 
mands confidence on the part of his patient, not only because the 
patient thinks it offers him the best chance of cure, but also be- 
cause his personality demands it. These attributes were ex- 
emplified most perfectly in Trudeau, whose humanity and sym- 
pathetic kindness proved an inspiration to countless numbers, 
who were struggling for the mastery of this disease. 
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Tuberculous Patients Need Close Medical Guidance.—It has 
been so long said that there is no cure for tuberculosis that a 
misconception has gone abroad that the tuberculous patient does 
not need medical guidance. Nothing could be farther from the 
truth. There is no one thing that will cure tuberculosis; yet, if 
the disease is rightly handled at the right time, the patient may 
recover health in a large per cent of cases. That no one thing 
will cure tuberculosis, all must recognize; and, until some 
specific method of cure has been obtained, we must work indi- 
rectly. The fact that we must work indirectly calls all the more 
for close guidance. The indirect methods which we use are 
simply those of aiding nature in her struggle against the disease. 
Had we a specific remedy such as quinine in malaria, antitoxin 
in diphtheria, salvarsan and mercury in syphilis, our attention 
to the general condition of the patient would be less essential; 
but, inasmuch as we haven’t such remedies at our command, we 
must depend on nature to bring about a cure. It is the duty 
of the physician to study the physiology of the various impor- 
tant systems of the body and to improve their action wherever 
such ean be done. Any general aid to the digestive, circulatory, 
or nervous system, will improve metabolic activity; the cells 
will functionate better; and, in so doing, the patient’s resisting 
powers will be enhanced. 

It requires greater intelligence, however, to comprehend these 
principles and to apply the indefinite number of measures that 
are necessary to bring about this desired result than it does to 
inject salvarsan or mercury in syphilis, or to administer quinine 
in malaria or antitoxin in diphtheria. The patient must not be 
expected to have the knowledge necessary to apply measures of 
this kind. If he will give his cooperation, that is all that can 
be asked, and this must not be expected unless the physician 
merits it through his greater knowledge of the principles of 
physiology involved. A layman’s knowledge would warrant him 
am using such remedies as mercury and quinine, or even salvarsan 
and antitoxin with greater hope of success than the application 
of the indefinite measures which are employed in the treatment 
of tuberculosis, which act by increasing the resisting power of 
the patient and not by attacking the bacillus directly. 

_ Early infections yield quite readily to treatment, but, neg- 
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lected, pass on to a serious stage. Late infections have such a 
complex pathology that arrestment is extremely difficult. It is 
wholly wrong for the physician, upon diagnosing tuberculosis, 
to tell patients that nothing can be done for them; that they must 
cure themselves; and turn them away without telling them how 
to eure themselves. This attitude is wrong to the patient and 
does an injustice to the medical profession. If the physician, 
with his superior knowledge of the physiological activities and 
pathological embarrassments of the body, feels his own inability 
to bring about a cure, or to help the patient to an arrestment, 
how can he expect the patient to be able to do this? 

Medical men would deserve little credit if, on making a diag- 
nosis of typhoid or pneumonia, or any other serious disease, they 
should say ‘‘I can do nothing for you. You will have to go to 
bed and use your own judgment;’’ yet the chances of recovery 
in tuberculosis, by the indefinite methods so often applied, gives 
them no better opportunity than such a course would if the 
patient was suffering from these other diseases. It is the duty of 
the profession to help the tuberculous. 

There is a difference of opinion on the part of various eli- 
nicians as to the necessity of frequent conferences between the 
tuberculous patient and the physician. My experience leads me 
to believe that the closer the association the better the results 
obtained. I have heard physicians say that the tuberculous pa- 
tient needs nothing but occasional examinations and advice. To 
my way of thinking, such an attitude is pernicious. It is re- 
sponsible for the ultimate death of many patients. I have great 
faith in tuberculous patients when they have an intelligent un- 
derstanding of their disease and show a willingness to cooperate; 
but, my faith is much greater if I ean watch them carefully, and 
can keep encouraging them and urging them to do the things 
which are favorable or not to do those unfavorable. Even the 
most conscientious will fall short of their intentions and disap- 
point not only themselves, but their physician, unless they are 
carefully directed and restrained by frequent conferences. Then, 
aside from the part which the patient plays, there are changes 
which are constantly going on in tuberculosis, little things which 
are coming up to worry the patient—disturbances on the part of 
the various organs which will have a tendency to lower his re- 
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sisting power. These should be corrected at the time, rather 
than be allowed to continue. 

I have heard physicians say they do not know what to do or 
say to their patients if they see them frequently. Frequent visits 
require an intimate knowledge of this many sided disease, a 
keen interest in the patient and a willingness to go into minute 
details of the patient’s life. 

It has been my custom for many years to erent all patients, 
whether they are pay patients or charity patients, in the same 
manner. I see them frequently and show my interest by giving 
them the time that is necessary for a conference; and I expect 
them to show their interest by cooperating and doing their part 
in carrying out instructions. The virtue in many so-called tuber- 
culosis cures which require frequent visits of the patient to the 
physician, lies in the close association, as much as in the remedy 
itself. This is not saying that the remedy does not have some 
value, but it emphasizes the fact that the close personal relation- 
ship is one fact which keeps the patient encouraged and gives 
the remedy a better opportunity for acting under the best cir- 
cumstances. 

There are many doubts and fears which enter into the mind 
of the tuberculous patient and it is necessary to have someone 
with whom to consult. There must be someone to whom he ean 
go and take his cares, whether they are small or great, real or 
imaginary, and in whom he knows he will find a ready and 
sympathetic adviser. If he does not have a physician to whom 
he may take these matters he will tell his troubles to the neigh- 
bors and the result is misdirection and meddlesome advice. How 
often a word of explanation of a supposed serious symptom has 
quieted the patient’s anxiety and given him better digestion, bet- 
ter sleep, and more complete rest for the day. The beneficial 
effect of this cannot be doubted. I have often seen fear and dis- 
couragement, as well as the effect of painful symptoms, disap- 
pear by simply explaining to the patient that there was nothing 
seriously wrong. The effect of suggestion is marvelous. It is 
as legitimate in treatment as open air or food. It brings to the 
patient improved cell activity and keeps him happy and con- 
tented. An intelligent explanation is far superior to drugs in 
the relief of many symptoms. 
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It is necessary that the patient have full confidence in his phy- 
sician. If he does not, he does both himself and his physician an 
injustice to continue under his care. If my patients do not have 
full confidence in me I want them to change their medical ad- 
viser; for, without such confidence, the cooperation necessary to 
obtain the best results cannot be had. It is far worse to have a 
patient lack confidence than to have him go to a colleague. 

It requires determination and character, as well as money, to 
get well of tuberculosis. This is a long drawn out disease that 
taxes the efforts of the patient to the utmost; and he who carries 
the treatment to a successful issue is truly a hero. A contented 
and happy disposition is a valuable characteristic for a patient 
to possess, while a discontented pessimistic disposition will often 
deprive its owner of excellent chances of cure. 

Candid understanding, mutual confidence, sympathetic inter- 
est, thorough cooperation, and well directed intelligence on the 
part of the patient and physician will help to make many of the 
problems relative to the treatment of tuberculosis much simpler, 
and the results of treatment much better. 


CHAPTER XXXVI. 
OPEN AIR. 


During recent years open air and tuberculosis have become 
almost as inseparable as the names of the Siamese Twins. Open 
air is generally spoken of as a ‘‘eure’’ for tuberculosis. That 
the facts do not warrant such confidence should be thoroughly 
understood. Open air is only one of many measures for increas- 
ing the functional capacity of the body cells; and, to the extent 
to which it is able to do this does it aid the human body in over- 
coming tuberculous infection. It has no direct action upon the 
tubercle bacillus. It must be classed along with good food, light, 
proper regulation of the patient’s rest and exercise, properly 
directed psychotherapy, and other measures which have a bene- 
ficial influence upon the body cells. The only reasons that it 
has been looked upon as a cure is because of its universality, its 
ease of application, and its general action. Its action is not 
limited to any particular organ, or any particular group of 
cells, but is exerted upon all the functions of the body, the same 
as psychotherapy; but psychotherapy cannot be used as suc- 
cessfully by men in general as the treatment of patients by open 
air. While of all the factors which operate in the aid of the 
patient to overcome tuberculosis, fresh air must be given the 
first place, yet it must be understood that it has no specific effect 
upon the disease process. Unless this is understood, too much 
reliance will be placed upon it; and other measures which may 
be of great value to the patient, and which if utilized might in- 
sure his recovery, will be withheld from him. Open air alone 
may help a certain per cent of patients to overcome their disease; 
yet there are many others who will require the assistance of 
other tonic measures in order to be able to gain mastery; so it 
is very important that the exact part played by open air in the 
eure of tuberculosis be generally understood. Where it alone 
will not cure, it may do so, if assisted by other helpful measures 
such as suitable diet, proper guidance, the institution of psycho- 
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therapeutic measures, or the improvement of some particular 
organ that may be working against the individual. 

Regardless of the limitations of open air treatment, it marks 
one of the greatest advances in the therapeutics of tubercu- 
losis. It seems strange in this day of sanitation to think that the 
use of such a simple measure as open air in the treatment of tu- 
berculosis has been employed for less than three-quarters of a 
century; and to think that it has been employed extensively less 
than a quarter of a century. 

Owing to the peculiar pathological changes in tuberculosis, 
when patients are left to themselves they are apt to think that 
they suffer from frequent colds. These colds are nothing other 
than acute inflammatory processes in the tuberculous tissue; but, 
since they come, in certain stages of the disease, more or less 
frequently, the patient is inclined to believe that they are a re- 
sult of exposure, and, consequently, learns to fear draughts and 
open air, and such other things as he feels bring them on. So, 
naturally, prior to the time of the teachings of sanitarians, the 
tuberculous patient shut himself up in order to avoid these sup- 
posed sudden colds. 

George Bodington, an inhabitant of Sutton Coldfield, Warwick- 
shire, England, was probably the first man to combat these 
established ideas by the establishment of a fresh air institution. 
He employed open air and wrote regarding his method in 1840, 
two decades prior to the time of Brehmer. He said: ‘‘Cold is 
never too intense for a consumptive patient; the apartment 
should be kept well aired, so that it should resemble the pure air 
of the outside, pure air being used in the treatment as much as 
possible.’’ This statement startled not only laymen but medical 
men as well; and, like all revolutionary ideas, reacted upon its 
originator. Bodington was maligned, and spoken of as being in- 
sane, and, so bitter was the persecution on the part of the medi- 
cal profession that patients were afraid to stay in his institution. 
His experiment did not last long and the open air idea made 
no further particular progress until Brehmer started the first 
permanent sanatorium nearly twenty years later. 

It would seem that so simple a thing as fresh air would ap- 
peal to everyone; but not so. Even in spite of the world-wide 
campaign for fresh air in the homes, schoolhouses, and work- 
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shops, it still meets opposition on every hand. The medical pro- 
fession, as a whole, is away behind its leaders in the use of it 
and carries out the principles with great timidity. 

It is not always easy to live in the open air. In cold rigorous 
climates the question of securing sufficient fresh air in the house 
is very difficult of solution. Fresh air is looked upon by many, 
who prefer comfort to hygiene, as being unnecessary, and a scien- 
tifie process of freezing. The action of fresh air is as marked 
upon the non-tuberculous as upon the tuberculous. When pa- 
tients are taken from closed rooms and put in the open air, 
whether it be the child at school, the worker in the shop, or the 
inmate of the home, the effect is usually prompt and the change 
is evident in a general improvement in metabolism. The pa- 
tient’s appetite increases; his digestion becomes better; the de- 
sire for sleep is increased; sleep proves to be more refreshing; 
and the nervous tone of the entire organism is improved. The 
picture is that of general improvement in all of the body funce- 
tions. Open air does not furnish an equal stimulus for all pa- 
tients suffering from tuberculosis. In those who have previously 
lived in close rooms and who have been deprived of fresh air 
to the greatest extent, the effect is usually most marked. On 
the other hand, when those people who are accustomed to live 
in the open air, develop tuberculosis, this measure must be sup- 
plemented by others in order to produce an adequate defense. 
Here, a beneficial result cannot be obtained by open air alone, 
because the disease has developed in spite of it. He already 
has fresh air; and, if he is to have a stimulation of his vital forces, 
approaching that which fresh air supplies to the one who is not 
accustomed to having it, it must be obtained by the application 
of other tonic measures. Open air is not a cure for his tuberecu- 
losis, but an aid to his vital forces; and should be supported by 
other measures that will help. 

Upon What Does the Effect of Open Air Depend?—It has long 
been taken for granted that the sole remedial factor in open air 
is oxygen and that the principal deleterious factor to be avoided 
in closed rooms is carbon dioxide; but recent study shows that 
this is not true. There is probably as much oxygen in the stalest 
confined air as the individual can use; and there is nearly al- 
ways an amount of carbon dioxide below the quantity neces- 
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sary to cause injury. The belief in the oxygen has been so 
strong that we have been taught that oxygen in the form of ozone 
is particularly valuable in the treatment of tuberculosis; but 
it now seems positive that the beneficial action of open air in 
improving the general body tone is entirely apart from the 
oxygen or CO, content. 

Important contributions have recently been made to this sub- 
ject by several groups of workers. Those by the New York 
State Commission on Ventilation’; F. 8S. Lee,? one of the members 
of the Commission; F. A. R. Russell;? and Professor ‘Leonard 
Hill,‘ will give the reader an excellent idea of the newer knowl- 
edge on this subject. These workers have made most careful 
studies to determine the beneficial and detrimental influences 
of air, and bring forth proof of the fact that the value of open 
air depends largely on its temperature, humidity, and movement; 
and their effect in relieving ‘‘heat stagnation in the body and 
monotonous conditions of cutaneous excitation.’ 

The fallacy of the theory that the evil effects of air depend 
upon the impoverishment of oxygen is.shown by the fact that 
oxygen in the most crowded room is never diminished by more 
than one per cent, yet patients will live and be comfortable 
when the oxygen is reduced ten per cent or more. 

The effect of the excess of carbon dioxide in the air has also 
been assumed, but not proved. Even in rooms where the air 
would be considered unusually stale, there may not be an in- 
crease of more than one-half of one per cent; and, furthermore, 
it has been shown that when there is an excess it cannot enter 
the body. When the amount of carbon dioxide in the air in- 
creases, pulmonary ventilation also increases,—the patient 
breathes more rapidly and more deeply,—but there is no marked 
effect shown upon the individual while in an atmosphere in 
which the percentage of carbon dioxide is increased greatly. 
Such an increase as is found in ordinary rooms would exert no 
appreciable influence upon the human organism. 


1American Journal of Public Health, 1915, vol. Ixxxv. 

*Recent Progress in Our Knowledge of the Physiological Action of Atmospheric Con- 
ditions, Science, Aug. 11, 1916. 

’The Atmosphere in Relation to Human Life and Health, Smithsonian Miscellaneous 
Collections, 1896, vol. xxxix, No. 1072. 

4Report on Ventilation and the Effect of Open Air and Wind on the Respiratory 
Metabolism. Reports of the Local Government Board on Public Health and Medical 
Subjects, New Series, No. 100, 1914. 
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The question of expired air containing organic poison has also 
been investigated by various observers and it seems that it can 
be dismissed as unsubstantiated. The physical effects of air, 
however, are extremely important. While the chemical effects 
and deleterious effects of confined air, from the standpoint of 
its chemical constituents, seems to be disproved, the physical 
effects are assuming more importance. The physical effects of 
air depend upon the degree of temperature, its water content, 
and the degree of air movement. When an individual is sur- 
rounded by dead air, without movement, and a warm tempera- 
ture containing considerable moisture, conditions are present 
which prevent the elimination of heat and moisture from the 
body. Such a condition produces deleterious influences in two 
ways: first, it prevents the elimination of harmful products; and, 
second, it fails to furnish the surface stimulation necessary for 
hastening general cellular activity. The result is that the pa- 
tient shows some of the following symptoms: feelings of dis- 
comfort, oppression, headache, faintness, and drowsiness. The 
evil effects of this may be mitigated by keeping the air in mo- 
tion,—thus electric fans render very valuable service in a closed 
room, and add greatly to the individual’s comfort and well 
being. Individuals who live in badly ventilated rooms with their 
bodies surrounded by stale air, lack nerve tone as well as physical 
tone, and suffer from a low state of metabolic activity. The con- 
verse is true of those who live in the open. Their cellular activ- 
ity is stimulated and their nerve and physical tone is greatly 
improved. 

In discussing the effect of open air, or climatic conditions, 
which depend upon these various chemical and physical prop- 
erties of the air, one cannot discuss them apart from other in- 
fluences. We cannot say that putting a patient in the open air 
will do this, or that, and confining him in a closed room will do 
the opposite; but we must understand that such a course has a 
tendency to produce such and such results, unless these be 
counteracted by other influences. 

The proof of the importance of the physical effect of open air 
upon the organism furnishes us a rational basis whereby we 
should modify our general application of air in the treatment of 
tuberculosis. 


Die OPEN AIR 


Hill’s contribution to this subject is so valuable that I wish 
to quote it extensively: 


‘‘The evil effects of confined and crowded rooms, according to the 
chemical theory, leaving aside infection, are attributed to the following 
suppositions: 


(1) that the air becomes impoverished of oxygen; 

(2) that it contains excess of carbon dioxide gas; 

(3) that it contains an organic poison from the expired air which 
has been added to the atmosphere. 


“‘Little attention has been paid to such points as the temperature and 
movement of such an atmosphere or to the amount of water vapor con- 
tained in it. Yet common observation shows that it is of the heat and 
want of movement of the air that people always complain: ‘How close 
and warm it is.’ ‘There is not a breath of air,’ ete. 


THE SUPPOSED DIMINUTION OF OXYGEN. 


‘‘The oxygen in the most crowded room is never diminished by more 
than one per cent—since cracks and crannies are always admitting the 
outside air. This is seen from the following table: 
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Pitot a theaters (L380) spins). cers tapetereiel atone cree erecta aie 20.75 
CountMof Queens Bemehcrrcacccte stots srelel stele cl ols totaeaterehater st ctekenterees 20.65 
Lecture theater (before and-after lecture) (Sorbonne) 20.28—19.86 
(Cod MONT Gees oe HOMO Oe SOr OB OOo ooo Caddo os doGbosna dudecox 20.75 
(Russell*) 


“‘Such a diminution of one per cent has no physiological effect. Indeed, 
for the purposes of open air treatment cases are sent to health resorts 
5,000 feet up in the Alps, where the partial pressure of oxygen is con- 
siderably less than ever it can be in the most crowded room. 

“‘The barometer may vary at sea-level between 28 and 31 inches— 
equivalent to a 10 per cent variation in the partial pressure of oxygen in 
the atmosphere. 

“*So long as there is present a partial pressure of oxygen sufficient to 
change most of the hemoglobin of the venous blood into oxyhemoglobin 
during its passage through the lungs there can arise no lack of oxygen. 
At sea-level the pressure of oxygen in the pulmonary alveolar air is 
about 100 mm. Hg.—only two-thirds of that in the atmosphere. Exposed 
to only one-half this pressure, the hemoglobin is more than 80 per cent 
saturated with oxygen. A person not exerting himself will fail to ob- 
serve any effect until the oxygen has been reduced to 12 to 10 per cent. 
of an atmosphere, and consciousness will not be lost until the percentage 
sinks below 7 per cent.’’ 


5The Atmosphere in Relation to Human Life and Health, Smithsonian Miscellaneous 
Collections, 1896, vol. xxxix, No. 1072. 
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THE SUPPOSED EFFrEct oF Excrss oF CARBON DIOXIDE. 


‘‘Analyses show that in a confined atmosphere the amount of CO, 
never rises to any great extent, e.g.: 


Womdo mee (SUM STAY OLA LC) oierre ere eieiei hte wieve!¥ s's'eie ni v oiete Ss «6.058 .0379 
(COMER: Che ChiehaCeriiG8650 co PaO RE Oe = Ee aoe e .20 
DOTS O PRM arcun tae ta ae Cli cyene five wigicratels IS Gee as omen aha 30 
PEO lam G OAL Ommnretetac attr tice see cca cecccsl sie S ds nd daie eters 32 
SEO CAUAANG OLED Mra risa Saris dane Cs coe wise vad Sera s lve cma 365 
(Russell) 


‘A great deal has been made of the ill effects of excess of carbon 
dioxide in the air—and in regulations for certain trades under the Eng- 
lish Factory Acts only a few parts per 10,000 are permitted in the air. 
Physiological inquiry has, however, proved that the excess in the at- 
mosphere cannot enter the body. 

“«This is because the respiratory center acting in response to the 
hydrogen-ion concentration of the blood normally keeps the CO, content 
of the pulmonary air constant at about 5 to 6 per cent.® 

“‘The only result from breathing .5 per cent CO,, a slight excess to the 
physiologists but regarded as enormous by the hygienist, is an unnotice- 
able increase in the ventilation of the lungs. The increased ventila- 
tion is so adjusted as to keep the concentration of CO, in the lungs at 
the normal 5 to 6 per cent of an atmosphere. When we take gentle exer- 
cise and produce more CO, in our bodies, the pulmonary ventilation is 
similarly increased, and thus the concentration of CO, in the lungs and 
blood is kept constant. 

“‘Haldane and Priestley found that with a pressure of 2 per cent of 
an atmosphere of CO, in the inspired air the pulmonary ventilation was 
increased 50 per cent; with 3 per cent, about 100 per cent; with 4 per 
cent, about 200 per cent; with 5 per cent, about 300 per cent; with 
6 per cent, about 500 per cent. With the last, panting is severe, while 
with 3 per cent it is unnoticed until muscular work is done, when the 
panting is increased 100 per cent more than usual. With more than 
6 per cent the distress is very great, and headache, flushing, and sweat- 
ing occur. With more than 10 per cent there occurs loss of conscious- 
ness after a time, but no immediate danger to life. Even exposure to 
25 per cent may not kill an animal within an hour or two. Such high 
concentrations, when breathed with sufficient CO,, poison the heart and 
lower the blood pressure. 

“‘It is only when the higher concentrations of CO, are breathed, such 
as 3 to 4 per cent of an atmosphere, that the respiration is increased 
so that it is noticeable to the resting individual; but percentages over 
one per cent diminish the power to do muscular work, for the deep 
breathing due to the work is increased by the effect of the CO, in the 
atmosphere. In submarines it is found that the men can endure con- 
centrations up to 344 per cent without any great difficulty, the oxygen at 
the same time being correspondingly diminished. : 

‘(The writer and Martin Flack’ found that rats huddled together in 
their sleeping chamber breathe from 2.8 to 5 per cent of CO, in prefer- 


6Haldane and Priestly: Journal of Physiology, 1905, vol. xxxii, p. 225. 

THill, Flack, McIntosh, Rowlands, and Walker: The Influence of the Atmosphere on 
Our Health and Comfort in Confined and Crowded Places, Smithsonian Miscellaneous 
Collections, 1913, vol. ix, No. 23. 
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ence to being out in the cold open part of their boxes. They come out- 
side when the air within becomes too warm and moist. In the room of a 
brewery where CO, is compressed into cylinders the men work regularly 
in an atmosphere of .9 to 1.48 per cent of CO, No deleterious effects 
have resulted after many years at the employment? 

‘‘Lehman found in a brewery 1.5 to 2.5 per cent of CO, in ig air of 
the fermentation rooms. This was breathed by five to eight workers for 
hours every day with no ill effects. All were strong, healthy men, some 
having done the work for years. 

‘At each breath we rebreathe into our lungs the air in the nose and 
large air-tubes (the dead-space air); about one-third of the air breathed 
by a resting man is dead-space air. Thus, no man breathes in pure out- 
side air into his lungs, but air contaminated perhaps by one-third or (on 
deep breathing during muscular work) by one-tenth with his own expired 
air. When a child goes to sleep with its head partly buried under the bed 
clothes, and in a cradle confined by curtains, it rebreathes the expired 
air to a still greater extent; and so with all animals that snuggle to- 
gether for warmth’s sake. 

‘“To rebreathe one’s own breath is a natural and inevitable perform- 
ance, and to breathe some of the air exhaled by another is the common 
lot of men who, like animals, have to crowd together and husband their 
heat in fighting the inelemency of the weather. 

‘‘Carbonie acid can therefore be dismissed as having nothing wuhat- 
ever to do with the ill-effects of confined atmospheres. 


THE SUPPOSED EXISTENCE OF ORGANIC POISON IN EXPIRED AIR. 


“CA great deal has been made of the supposed existence of an organic 
poison in expired air in all the popular books on hygiene, but when we 
come to examine that question we find that there is no evidence worth 
anything at all as to the existence of this poison. 

‘‘Evidence for such a poison was first brought forward by Brown- 
Séquard and D’Arsonval.? They expired through a vessel surrounded 
with ice and the water exhaled in the breath was condensed. ‘They 
took that condensation water and injected it into animals, which were 
said to be poisoned by it. Therefore, it was argued, there was poison in 
this condensation water which was exhaled. Another experiment was to 
put a number of animals in separate glass vessels and draw the air 
from vessel to vessel, so that animal No. 6 was breathing the air which 
had come through the other five vessels where the other five animals 
were. They said that Nos. 6 and 5 got poisoned, while Nos. 1 and 2 re- 
mained in perfect health. A great many trustworthy and skilled in- 
vestigators have now repeated these experiments, and found no evidence 
in favor of the existence of these poisons.“ It has been shown that 
why these animals died in the last boxes, Nos. 5 and 6, was because er- 
rors of technic were made; the tubes were wrongly placed, and leaked so 
that the current of air did not come through, and the animals were 
asphyxiated from want of air; or else the current of air was made so 
slow that the last animals were given something like 15 per cent of car- 
bonie acid to breath, a poisonous amount. 

SLoc. cit. 


®Loc. cit. 


10Dastre and Loys, Russo Gilberti and Alessi, Hermans, Lehmann, Hald - 
rain Smith, Jessen Paul, Ercklentz, etc. a anal 
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“The writer and Martin Flack have tackled the question in a very 
simple way." They took a number of deep boxes and put a number of 
guinea-pigs and rats at the bottom having the lids shut down to such an 
extent that day and night there was more than 1 per cent of carbonic 
acid in the boxes. There the animals lived; thoroughly cleaned and 
well-fed, and breathing in the exhalation of their own breath day after 
day, with the ventilation so arranged that at least one per cent of car- 
bonic acid (produced by themselves) was in the boxes. These animals 
did not suffer; they lived in the boxes for months. They begot young 
under those conditions. They were removed when pregnant to other 
boxes because such conditions were not favorable to the mothers actually 
giving birth to the young. Young ones placed in the boxes exhibited no 
sign of poisoning, but grew and thrived. 

‘‘In regard to the first type of D’Arsonval experiment the evidence 
has been conflicting, but the most trustworthy workers agree that the 
fluid condensed from the pulmonary exhalations of man has no toxie or 
specially injurious effect when injected into animals, and there is no evidence 
that such fluid contains an organic poison.’’ 


THE EFFECTS OF HEAT STAGNATION. 


‘“While evidence in favor of the chemical view is lacking, evidence in 
favor of the view that the discomfort of confined atmospheres is really due 
to temperature—excess of water vapor and lack of air movements causing heat 
stagnation—is very convincing. 

‘*No less than-thirty years ago Hermans” found the evidence in re- 
gard to the bad effects of the chemical impurities insufficient, and sug- 
gested that the results of bad ventilation are thermal in origin. Suscep- 
tible individuals suffer from oppression, headache, sickness, and may faint 
under certain conditions in crowded rooms. The symptoms resemble those 
experienced in the open air on excessive hot and humid days. The 
axillary temperature may be raised 0.3° to 0.6° C. in a hot theater. 
Heat and moisture increase very greatly in crowded places where the 
occupants are jammed together and the usual channels of dissipation of 
body heat are checked. Flannel and linen garments may increase in 
weight 13 to 14 per cent. The wetness of the clothes increases the un- 
pleasant feelings and the danger of chill on coming out of warm rooms 
into the outer air. 

‘Under the direction of Fligge13 a series of admirable experiments 
have been carried out on this question in the Institute of Hygiene in 
Breslau by Heymann, Paul, and Ercklentz. 

‘‘Normal individuals were placed in a cabinet of three cubic meters 
capacity, and shut within it for periods up to four hours until the co, 
percentage rose to from 1.0 to 1.5. No symptoms of illness or dis- 
comfort were felt, and the chemical impurity of the air had no influence 
on the power to carry cut ergographice tests, or mental computations, so 
long as the temperature and moisture of the air were kept low. Paul 
shut a man in the chamber for 484 hours. The temperature rose to 24° 
C., the relative humidity to 89 per cent, the CO, to 1.2 per cent. He was 
very uncomfortable. Those who, from outside the chamber, breathed the 


ULoc. cit. : 
Archiv fiir Hygiene, 1883, vol. i, p. JA. 
Zeitschrift fiir Hygiene, 1905, vol. xlix, pp. 363, 388, 405 and 433. 
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air within through a tube and mouthpiece, felt no discomfort. Immediate 
discomfort was felt by one who went into the chamber. In another 
experiment the temperature was 30.2° C., relative humidity 87 per cent, 
CO, 1.1 per cent. Symptoms of discomfort were pronounced although the 
subject breathed pure air from outside through a mouthpiece. The symptoms 
were allayed by a fan which impelled the air in the chamber at a rate of a 
few meters per second. 

‘When the chamber was cooled to 17° C., there were no symptoms of 
discomfort although the CO, rose to 1.6 per cent. 

‘The writer, with Martin Flack, R. A. Rowlands, and H. B. Walker, 
has confirmed and extended these results. They used an experimental 
chamber, constructed of wood, with large observation windows, and ren- 
dered air-tight by filling up all cracks with putty and pasting the in- 
terior with several layers of brown paper. The temperature could be 
elevated by means of electric heaters, or cooled by a coil through which 
cold water could be circulated. The amount of water vapor could be 
raised by placing vessels of water over the heaters, and the air moved by 
means of electric fans placed in the roof. Wet and dry bulb readings 
were taken at about chest height. The chamber held approximately 
three cubic meters of air. In one class of experiments seven or eight 
students were shut within the chamber for about half an hour, and the 
effect of the confined atmosphere upon them observed. They were kept 
there until the CO, reached 3 to 4 per cent, and the oxygen had fallen 
from 17 to 16 per cent. The wet bulb temperature rose meanwhile to 
about 82° to 85° F., and the dry bulb to a degree or two higher. The 
students went in chatting and laughing, but by and by, as the tempera- 
ture rose, they ceased to talk, and their faces became flushed and moist. 
Some tried to light a cigarette (to relieve the monotony of the experi- 
ment), and were puzzled by~their matches going out. They had not 
sensed the diminution of oxygen, which fell below 17 per cent. Their 
breathing was slightly deepened by the high percentage of CO,, but no 
headache occurred in any of them from the short exposure to from 3 to 
4 per cent CO, Their discomfort was relieved to an astonishing extent 
by putting on the electric fans placed on the roof. While the air was 
kept stirred the students were much less affected by the oppressive at- 
mosphere. They begged for the fans to be put on when they were cut 
off. The same stale air containing 3 to 4 per cent CO,, and 16 to 17 per 
cent O,, was whirled, but the movement of the air gave great relief, be- 
cause the air was 80° to 85° F. (wet bulb), while the air enmeshed in 
their clothes in contact with their skin was 98° to 99° F. (wet bulb). 
The whirling away of this stationary air cooled the body effectually, for 
the air can hold considerably more water vapor at 98° to 99° than at 
80° to 85°. (If the wet-bulb in the chamber registered 99° F. whirling 
the air would have given little relief.) 

‘‘The air of the chamber breathed by other students outside caused 
no discomfort, whereas a student inside, breathing the outside air felt no 
relief. 

‘‘The pulse frequency was diminished in each case by putting on the 
fans, and the discomfort relieved. 

‘In other experiments the subject breathed through a very sensitive 
meter fitted with a mouthpiece, an inlet and an outlet valve. A soda- 
lime tin, to absorb CO,, was at times interposed between the inlet and 
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the mouth. The effect on the respiratory ventilation and on the pulse 
rate was recorded both when resting and when working. The work con- 
sisted in pulling up a 20 kilogram weight about one meter high by means 
of a pulley and a rope. 

‘*In many of the experiments CO, was put into the chamber from a bag 
full of gas. The subjects inside could not tell when the gas was intro- 
duced, not even if the percentage was suddenly raised to 2. 

‘«The introduction of this amount of the gas made no sensible differ- 
ence to them. The subjects wore only a vest, pants and shoes in most 
of these experiments. When they wore their ordinary clothing the ef- 
fect on the frequency of the pulse was more marked, and the discom- 
fort from heat and moisture much greater. 

“In every one of the experiments the putting on of the fans gave 
great relief. The measured quantity of work was then done with less 
acceleration of the pulse rate. The refreshing effect of the moving air 
acting on the skin was very great, but this could not be measured and 
recorded in figures. 

‘‘Heat stagnation is, therefore, the cause of the discomfort, and the 
symptoms arising in the so-called vitiated atmosphere of crowded rooms 
are dependent on heat stagnation. The moisture, stillness, and warmth 
of the atmosphere are responsible for the effects, and the efforts of the 
heating and ventilating engineer should therefore be directed toward 
cooling the air in crowded places, and cooling the bodies of the people 
by setting the air in motion by means of fans. The strain of the heat- 
regulating mechanism tells on the heart. The pulse is accelerated, the 
blood is sent in increased volume to the skin and circulates there in far 
greater volume, while we must assume that less goes through the viscera 
and brain. The observations of Hewlett show that the velocity of blood- 
flow in the arm may be increased three to eight times when the subject 
is in a hot atmosphere, while cooling the atmosphere may reduce it to 
one-quarter the velocity which pertains in normal conditions.* In a hot 
moist atmosphere the surface temperature rises, the cutaneous vessels 
dilate, the veins become filled, the arteries may become small in volume 
and the blood pressure low, the heart is fatigued by the extra work 
thrown upon it. The influence of the heat stagnation is shown by the 
great acceleration of the pulse when work is done, and the slower rate at 
which the pulse returns to its former rate on resting. 

‘<The increased percentage of carbonic acid and the diminution of 
oxygen which have been found to exist in badly ventilated churches, 
schools, theaters, and barracks, are such that they can have no effect 
upon the incidence of respiratory disease and the higher death rate 
which statistical evidence has shown to exist among persons living in 
crowded and unventilated rooms. The conditions of temperature, mois- 
ture, and windless atmosphere in such places primarily diminish the heat 
loss, and secondarily the activity of the occupants, as also the total 
volume of air breathed, oxygen taken in, and food eaten. The whole 
metabolism of the body is thus run at a lower plane, and the nervous 
system and tone of the body are unstimulated by the monotonous, warm, 
and motionless air. At the same time, the number of pathogenic organ- 
isms—saliva spray infection—is increased in such localities, and the two 


%#American Journal of Medical Sciences, 1913, vol. xv, p. 656. 
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conditions run together—diminished immunity and increased mass influ- 
ence of infecting bacteria. 

‘‘Another point of great importance in connection with a warm con- 
fined atmosphere is its effect upon the mucous membrane of the nose. 
This has been clearly demonstrated by F. F. Muecke in conjunction with 
the writer.” 

‘‘Under normal conditions when a person comes in from cool sur- 
roundings, a cool atmosphere, or the outside air, the mucous membrane 
is shrunk; it is taut. If touched with a probe it does not pit, it is not 
congested, and there is very scanty secretion. The effect of going into a 
heated chamber where the air is at ‘a temperature of about 80° F. and 
the wet bulb not much lower, conditions such as exist in crowded places, 
meeting houses, or ballrooms, is that the mucous membrane of the nose 
becomes turgid with blood and covered with a very thick secretion, while 
the tissues are swollen. A probe pushed into the tissues forms a pit 
showing how boggy they are. The airway is so diminished that a person 
with a spur or any kind of obstruction cannot breathe through the nose 
when in these hot conditions. The effect of putting on a pan in a hot 
room and whirling around the same air is to lessen the obstruction of the 
air channels. Going out into the open air for a few minutes, especially 
cool open air, causes the blood vessels to contract, but one still finds that 
the mucous membrane is boggy, that it pits, and that there is a great deal 
of thick secretion upon it. Thus, when a person goes into warm, moist 
places the mucous membrane becomes greatly swollen; there is a great 
deal of lymph tissue in it, a great deal of thick secretion; the exhaled 
bacteria that are thrown in masses on it are caught in the thick secre- 
tion. Then on coming out into the cold again the blood vessels shrink 
up so that heat should not be lost from the body, and the nasal mucous 
‘membrane is left containing thick secretion and a great deal of tissue 
lymph, a medium for the growth of bacteria, while it loses the blood 
that defends it from intection. When the mucous membrane is kept 
taut, as in cool air, the flow of blood is rapid, the inhaled air is warmed 
up quickly and moisture evaporates from the nose so as to saturate tuis 
air at body temperature; more plasma comes out of the blood vessels, 
and this contains the immunizing substances. The ciliated cells are well 
supplied with plasma, and they lash well, and the offensive bacteria are 
kept out. But in the condition where there is much secretion and boggy 
tissues and the blood has been shrunk out by vasoconstriction then there 
is a suitable nidus for bacteria to grow in. 

‘‘In many buildings the ventilation system is such that the feet are 
cooled more than the head. The draught on the feet causes swelling of 
the nose, feeling of ‘stuffy head,’ and obstruction of the air way. Methods 
of heating and ventilation should be contrived so as to. secure warm feet 
and cool heads, the conditions which pertain out of doors on pleasant 
days.’’ 


Hill found that the thermometer fails to demonstrate the con- 
ditions which we feel and devised an instrument which he has 
called the katathermometer, which shows the rate of heat loss. 


18Tancet, London, May 10, 1913. 
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Fig. 129.—The wet and dry katathermometer. The dry instrument is shown enclosed 
in a wire cage, which is used for taking observations between the skin and shirt. (Hill.) 
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“Tt consists essentially of a large-bulbed spirit thermometer graduated 
rom 110° F. to 90° F. with distinctive marks on the stem at 110°, 
00° and 90°. (See Fig. 129.) 

““Two such instruments are generally employed—one with the bulb un- 
overed, the dry katathermometer—the other with the bulb covered by 
. fine cotton mesh—the finger of a lady’s thin glove. Tio employ the 
nstrument the bulbs are immersed in water at about 150° F. until 
he spirit rises into the small bulb at the top of the instruments. The 
xcess of water is then jerked off the wet bulb, and the other dried. The 
nstruments are then suspended in air, and the rate of cooling from 110° 
0 100°, and from 100° to 90° taken with a stop watch. The wet bulb 
oses heat by evaporation—the dry one by radiation and convection. 

“‘The instrument has been graduated by taking many observations 
inder a great variety of conditions, both indoors and outdoors. The read- 
ngs obtained in conditions which appear to the sensations as ideal have 
peen taken as the empirical graduation of the instrument. Such indoor 
readings in particular give the standard to be aimed at in the heating 
und ventilation of buildings.’’ 


The experiments performed showed that on an ideal summer 
lay out of doors the wet bulb required 25 seconds to fall from 
110° to 100°, while the dry bulb required 85 seconds. Indoors, 
at the seaside in the summer, on an ideal day, under pleasant 
and comfortable conditions, the readings were 50 seconds and 
140 seconds respectively. 

In a hot chamber the readings were much longer, denoting 
heat stagnation of the body, the longer the time of reduction in 
temperature, the greater the degree of heat stagnation. 

In some experiments which were performed in flax-spinning 
sheds, it was shown that ‘‘when only a cotton shirt is worn, 
putting on the fan increases the rate of cooling of the ‘skin- 
shirt’ air by 100 per cent or more, depending upon proximity to 
fan, whereas when more than one garment is worn, e.g., a closely 
woven vest and waistcoat, the rate of cooling is not increased 
to. the same extent.”’ 

This gives important suggestions for conditions which produce 
comfort during work. 

Observations of respiratory metabolism were made on eight 
individuals who sat quiet for successive half hours, first in a 
room and then on the roof of the London Hospital Medical Col- 
lege, exposed to cold wintry weather. In either case the sub- 
jects wore their ordinary indoor clothes. 


“(In every one the pulmonary ventilation, the CO, output, and O, in- 
take are notably increased by the ‘open air treatment.’ In three of 
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these subjects measurements were made on the roof first when a hot- 
water bottle was applied to their feet and a couple of rugs covered their 
bodies from the waist down, secondly, when these were removed. The 
table (in the original, but omitted here) shows that the cooling of the 
face and hands excites in them an increase of metabolism, but this in- 
crease becomes greater when rugs and hot-water bottles are removed. On 
still misty days when the temperature is nearly freezing, the metabolism 
is increased but little compared with that on days on which the tempera- 
ture is the same, but on which a strong wind is blowing.’’ 


These observations are important in our methods of subject- 
ing patients to open air treatment. 
Hill further says: 


‘‘There must be a certain degree of increased rate of cooling in addi- 
tion to the sensation of cold before any marked increase of metabolism 
results. 


‘(The katathermometer readings indicate that this occurs when the 
rate of cooling of the dry bulb from 110° to 90° is reduced from about 
300 seconds indoors to or below 100 seconds out of doors. The mechanism 
by which body heat loss is controlled compensates for the increased 
cooling effect of the atmosphere within wide limits. The katathermometer 
readings, which were taken between the skin and shirt on the Hast 
Coast, show a cooling effect which is greater out of doors on the more 
bracing days. The readings were taken at the seaside with the coat open, 
no waistcoat was worn, and the instrument placed under a thin cotton 
cellular shirt. In the winter, flannel vest, shirt, and waistcoat were worn, 
and the instrument placed under all these. A greater rate of cooling is 
noticeable in the readings taken on cold winter days as compared with 
those taken indoors, but the clothes compensate largely for the greater 
cooling effect of the atmosphere. Out of doors in the bracing summer 
days on the Hast Coast, the clothed part of our bodies was immediately 
surrounded by air which permitted a rate of cooling somewhat greater 
than that which pertained in the roof experiments on cold winter days. 
Indoors in London the rate of cooling in the cold winter days was less 
than at the seaside in the summer. The room in London was very moder- 
ately warmed by a gas fire, and the window was kept open at the top 
about 9 inches. The metabolism indoors at the seaside in the summer 
was decidedly greater than that indoors in London in the winter. More 
food was eaten, and a life of greater activity led at the seaside. In the 
cold winter days out of doors the hands and face experience much 
greater sensations of cold than at the seaside. 

‘¢While on cold misty still days everyone feels cold and uncomfortable, 
katathermometer readings show that the rate of heat loss is not great, 
it may, indeed, be much greater on a bracing summer day at the East 
Coast, when the wind is blowing and the conditions are pleasant and in- 
vigorating. 

‘Our observations show also that the oxygen use and CO, output is 
not increased on these days as it is on a bracing windy day. The cold 
feeling is not then due to increased body heat loss, but to cooling of the 
specific cutaneous nerve endings—the cold spots. In a cold mist these 
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cutaneous nerve endings are exposed to the cooling effect of the water 
particles in the air (the heat capacity of water per unit volume is 3,000 
times that of air, and the conductivity 200 times) perhaps almost at 
freezing temperature, and the amplitude of the sensation of cold de- 
pends on the difference between the blood heat of the skin and the cold 
atmosphere outside the skin. On a bracing windy day the cutaneous 
vessels constrict in order to reduce heat loss, and the air in contact with 
the skin is relatively dry. Relatively more blood is sent to the skin on 
the still foggy day. Thus the temperature gradient to which the nerve 
organs are exposed is much less steep on the bracing day than on the cold 
misty day. Our immediate feelings of comfort depend rather on our 
cutaneous sensations than on the rate of body heat loss. 

‘*When cold misty air laden with droplets of moisture enters the nose, 
these droplets must be evaporated before the air can be warmed to body 
temperature. This both cools the mucous membrane of the nose and 
lessens the evaporation of moisture from it. In this fact we may per- 
haps find the explanation of why sudden changes of weather and the 
going from hot rooms to cold damp air may start ‘colds’ in the head. 

“«The effect of exercise and sea bathing on L. H. and M. F. is shown in 
the following table (page 242). 

‘Tt is instructive to note how a walk of three miles an hour trebles 
the pulmonary ventilation and respiratory exchange while a sea bath 
sends these up to more than ten times the resting value. The sea bath in- 
ereases the pulmonary ventilation to such a degree that CO, is washed 
out of the body and the respiratory quotient made greater than 1.0. 

‘‘The writer suggests that an increased respiration above what is needed 
for the muscular effort of swimming is utilized to keep up the body tem- 
perature. So, too, on exposure to cold wind, the subject resting, the 
respiration is increased and for the same reason. EH. R. Lyth* has found 
on himself that exposure, while resting, to the cold wind or cold moving 
water increases his pulse rate and he suggests that the contractions of 
the heart are brought into play to keep up the body temperature. Our 
observations do not show any clear evidence of accelerated pulse rate on 
exposure to cold, in many cases it is slightly slowed, but cold gusts of 
wind seem to accelerate the pulse. 

‘¢Wolpert™ employed the Pettenkofer method and made observations on 
the effect of wind on the water vapor and CO, output of his laboratory 
servant, comparing the effect of still air in each case. He concluded 
that wind increased both the evaporation of water from the skin and the 
output of CO, when the temperature of the atmosphere was between 10° 
and 25° ©. Between 25° and 35° ©. wind diminished the water vapor 
output and had relatively less effect on the CO, output. Between 35° and 
40° C. wind increased both the water vapor and CO, output. On the 
naked body wind had little influence when neither cold nor warm seusa- 
tions were excited, e. g., at 30° C. The pulmonary ventilation was in- 
creased by wind when either the sensation of heat or cold was produced. 
At 35° C. moved air was more pleasant than still air to the naked rest- 
ing man, and prevented him sweating. At 40° C. the wind was much 
pleasanter, at 20° still air was the more pleasant. Wolpert says it is 
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PULMONARY COz Oz 
VENTILATION] OUTPUT USED 
SUBJECT] PER MINUTE PER PER 
IN LITERS | MINUTE | MINUTE 
IN C.C. IN C.C. 
M. F. 25.5 1108 1208 While riding one-third mile along 
cliff at rate of 1 mile in 4 mins. 
42 secs. 

22.6 1103 1218 While doing Swedish exercises, 50 
movements (10 movements, 5 
different exercises) in 3 mins. 19 
secs. 

7.4 280 329 |6:20 a.m.—Resting on couch before 
bathing before breakfast. 

72.0 2527 2506 |6:45 a.mM—Bathing, few strokes in 
rough water. 

8.4 337 374 8:45 a.mM.—Resting on couch after 
breakfast. 

25.6 1065 1257 12:20 p.m—Walking 225 yards in 
214 minutes (3 miles per hour 
approximately). A quiet morn- 
ing. 

1 ped 8G Dee 2438 2464 Running up sand cliff in 54 secs. 
6.8 264 306  |6:25 a.m.—Resting on couch before 
bathing before breakfast. 

96.3 8804 3361 6:45 oir oe oe in sea rough and 
cold. 

8.2 301 345 |12:25 p.mw—After resting on couch 
“1 5 minutes. Had been analyzing 
gases all morning. 

24.0 1051 1138 12:50 p.m.—Walking 200 yards in 
21% minutes (2.7 miles per hour 
approximately). 

9.8 876.3 382 2:40 p.m.—Resting out of doors in 
sun and wind. 

30.9 1340 1477 ~—-|3:05 p.m.— Walking 250 yards in 24% 
minutes (3.4 miles per hour ap- 
proximately). = 


pleasanter to work in an atmosphere at a temperature of 25° C and 50 
per cent relative humidity than at 17° C. and 87 per cent humidity. 

‘*Haldane finds 31-32° C. (88-90° F.) is the maximum wet bulb tem- 
perature which can be borne for several hours without marked symptoms 
of distress when stripped to the waist. In a good current of air 33°-34° 
can be borne. For fairly hard work he says 26°-27° (80.6° F.) is the 
maximum wet bulb for still air. 

‘*Zuntz® says if the heat production of the body is increased 1,000 
ealories by a march taken in still air at 10° C. and saturated with mois- 
ture, and the output of water vapor is increased 800 grm., this amount 
will be diminished ¢ grm. for each one per cent increase of relative dry- 
ness; for each increase of 1° C. in temperature raised .38 grm.; and 
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for every unit increase in wind diminished 70 grm. (He estimates the 
force of the wind in a scale of 10 units.) 

“‘Training has a great effect in reducing the loss of water vapor during 
exertion.” Bodily condition makes a great difference. Five subjects 
made the same march in uniform loaded to the same extent. The slimmest 
lost 953 grm., and the fattest and most solidly built 2,575 grm. of water 
vapor.” 

““Wolpert™ found that between 10° and 15° C. and up to 20° C. with 
relatively dry air, the water vapor output of the body was increased very 
little by work done at the rate of 5,000 mkg. per hour. Between 20° and 
30° C. the effect of this rate of work on the vapor output was greater 
both in the case of relatively dry and moist air. With temperatures 
higher than 30° C., the increase of vapor output on doing work—com- 
pared to the resting value—was less. He concluded that the increase due 
to work is greatest when the atmosphere causes no sweating in the rest- 
ing man but work does. 

““The relative dryness of the air is most important in hot atmospheres. 
The three factors which make effective work possible are (1) dryness of 
the air, (2) the taking off of clothes, (3) air movement. According to 
Wolpert a naked man working in still air is worse off than a clothed 
man working in air moving at the rate of 8 meters a second. Clothed, at 
33° C., in a relatively dry air, a man can do at most half the work he 
can do naked in moist air; clothed, at the same temperature, in moist 
air, he can only do at most quarter of what he can do naked. 

‘<The essential thing is to keep down the saturation of the air in 
contact with the skin. The air entangled in the clothes becomes warmed 
up to body temperature, and saturated with moisture if there be no wind 
to drive it away. 

‘“Wolpert” concluded from a series of observations made with a Robin- 
son anemometer, that the velocity of the wind in the neighborhood of 
houses, especially in front of the windows and in courtyards, seldom 
exceeds 10 per cent of the velocity of the free wnid on the roof, and 
generally reaches a far smaller and even only a fraction of a_ per- 
centage. He found the effect of the wind was less as he proceeded from 
the roof to the second, and thence to the first and ground floors. 

‘“Eddies from the walls must neutralize the effect of the wind on the 
cups of the anemometer, and this instrument cannot therefore give a 
true measure of the effect of the wind in so far as it affects the rate of 
cooling of the body. He concluded from his observations made respec- 
tively on the ventilation of isolated country houses and penned-in town 
houses that the former receive about 50 per cent more ventilation. A 
country house, he says, received as much ventilation in summer as an ar- 
tificially heated house in Berlin in winter. 

‘‘Observations made by us (M. Flack and L. Hill) with the katather- 
mometer show that the rate of cooling in front of the windows of the 
third and second floors on the windy and exposed side of the London 
Hospital Medical College is little less than it is on the roof. The eddies 
which neutralize the turning movements of an anemometer produce cooling 
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AverAGE KATATHERMOMETER READINGS OBTAINED OvuTsIDE THE LONDON 
HosprtaLn Mepican CoLuEGE. 


WET DRY 
KATATHER- | KATATHER- 
MOMETER MOMETER 8. 8. W. WIND, RAIN AT TIMES 
110-90 110-90 
Seconds Seconds W. B. 47 D. B. 48 
42 86 Roof. 
37 84 In front of window, 3rd floor, South (windy) side. 
42 95 2nd floor, South (windy) side. 
45 92 “ oa * 1st floor, South (windy) side. 
70 156 ee < a 3rd floor, north side. 
69 154 ee ss & 2nd floor, north side. 
56 145 i is hi 1st (ground), north side. 
50 107 ee fe o 3rd floor, west side. 
60 120 a . ee 2nd floor, west side. 
65 145 ie “te = 1st floor, west side. 
65 156 Se fy “ 3rd floor, east side. 
67 154 w . ys 2nd floor, east side. 
65 137 a < ey 1st floor, east side. 
54 114 In middle of Hospital garden. 


of the katathermometer or human body and the difference of results ob- 
tained by us show how inefficient an instrument the anemometer is for 
determining the effect of movement of air on the human body. By our 
feelings we know that the effect of the wind is not reduced on the face 
of our houses or in courtyards to an insignificant percentage of that which 
pertains on the roof. We regard the katathermometer as a far more re- 
liable and sensitive instrument. 

“‘The results detailed above lead the writer to conclude that the cura- 
tive influence of open air treatment and exercise depends on the increased 
metabolism of the body which is accompanied by a more ample venti- 
lation of the lungs, more vigorous circulation, better appetite and diges- 
tion and lessened bacterial decomposition in the large bowel. He sug- 
gests that it is rather by these ways than by autoinoculation that the 
beneficial effects are obtained in the treatment of phthisis. He urges 
that the movement of the air, producing an adequate cooling of and 
stimulating effect on the skin, is the prime factor in ventilation, and that 
crowded tenements and cities owe their deleterious effects to the with- 
drawal of the citizens from the adequate action of moving air and sun- 
light, and not to any chemical impurity (leaving on one side the ques- 
tion of dust in the atmosphere) of the atmosphere which they breathe. 
There seems to be no advantage in open air treatment on cold damp days 
when the atmosphere is still and saturated with moisture. Exposure to 
such an atmosphere produces a sensation of cold owing to the water vapor 
in the air which cools the nerve endings in the warm skin of the face and 
hands; it does not produce the advantageous increase in metabolism or the 
stimulating effect which is produced by air movement acting on the whole 
cutaneous surface. Bracing places are those where the metabolism is in- 
creased most by frequent movement of cool and not too humid air. Sanatoria 


should not be placed in situations so sheltered that the air is apt to be 
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still and overladen with moisture. It is inadvisable to surround suburban 
houses with trees and shrubs which blanket them with a stiller and moister 
air. The beneficial effect of garden cities, as far as atmosphere goes, is 
to be sought in the freer movement and greater relative dryness of the 
air both inside and outside the houses. It is well known that artificial 
methods of warming cannot be applied with any advantage to the raising 
of animal stock, and such methods should be so used by man as to dimin- 
ish to the least degree the energy output of his own body, commensurate 
with his efficiency in work. Overheated rooms and still air decrease the 
activity of the body furnace and so lead to lessened vigor and resist- 
ance to disease. Particularly is this the case if overeating accompanies 
overheating, for the food eaten is not required to keep the body warm, 
and undergoes bacterial decomposition in the bowel with the consequent 
deterioration of health. The overheated air of rooms with the rapid 
changes of temperature from this air to the outside winter air leads to 
the disturbed function of the respiratory mucous membrane, with the 
consequent acquisition of ‘colds’ and respiratory infections. It is not the 
cold outside air which causes the trouble, but the overheated atmosphere 
of the room. The general belief that exposure to cold is the cause of 
all trouble is greatly to be deprecated. So far as real evidence goes, 
those who expose themselves freely to open air and cold weather be- 
come hardy and vigorous and do not take ‘cold.’ Excessive protection 
from cold weather by overclothing, overheating, and shutting out of wind 
lessens immunity and increases the susceptibility to such diseases as 
pneumonia and phthisis. The evidence of this research is in favor of 
open air schools, open workshops, garden cities, and means of affording 
sedentary workers opportunities of open air exercise to counteract the 
effect of their employment in still warm atmospheres. When it is gener- 
ally realized that it is the physical and not the chemical conditions of 
confined atmospheres which influence health and happiness, a vast im- 
provement in the condition of home and industrial life will be effected.’’ 


How Outside and Inside Air Differ.—It can readily be seen 
from the foregoing quotation from Hill that there are important 
factors in the outside air that are rarely contained in the inside 
air; or, if they exist at all, are found to a lesser degree. The 
outside air has greater motion. It does not become stagnant 
and by the greater motion and freedom from stagnation there 
is transmitted to the patient a certain degree of surface stimula- 
tion, which excites the metabolic activities of the entire organ- 
ism. There is further removed from the surface of the individ- 
ual, heat, moisture, and various excretory products. 

The motion of the air is a great factor in its cleansing. The 
danger from bacterial contamination is much greater in stag- 
nant air than in live air. In the confined air of houses bacteria 
live for a prolonged period of time; while, in the open air, if it 
has wind movement and direct light, they are destroyed much 
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quicker. While the air of the house may be made to approach 
that of the open, it is rare that it contains the maximum stimu- 
lation that is found out of doors. Cross ventilation is desirable 
in all rooms where it can possibly be attained because it guaran- 
tees a movement of air which is a necessary factor in obtaining 
the maximum stimulation. 

The ill effects upon the patient in rooms that are poorly ven- 
tilated depend upon several factors. Patients living in such 
rooms lack the stimulation upon the skin which comes from the 
open air. The air which surrounds the body is confined by 
clothing. It contains more moisture than the air outside of the 
clothing and preserves a higher temperature. Marked air move- 
ment is necessary in order to cause a change in this layer of air 
inside the clothing; and without its change the functions of the — 
skin are sluggish and the body cells lack a favorable stimula- 
tion. Aside from the physical effects of open air, those who 
dwell in closed rooms live in an environment which favors further 
infection. It is well known that patients occupying a small space 
in crowded, poorly ventilated rooms, have little chance of over- 
coming tuberculosis. They fail to obtain the stimulating benefit 
of open air; and, consequently, the functional capacity of their 
body cells is low. They possess a low degree of resistance, not 
only to tuberculosis, but to other bacterial diseases with which 
they come in contact. They are more prone to infections by 
such microorganisms as streptococci, staphylococci, influenza 
bacilli, and the germs responsible for colds, bronchitis, and other 
similar infections which prove deleterious. The environment in 
which they live is also more favorable to the life of such micro- 
organisms and furnishes the opportunity for such infection. 

Almost all acute respiratory infections are transmitted by in- 
timate contact, and the danger is much greater in confined rooms 
than it isin the open. This was impressed upon me very strongly 
this last winter during the epidemic of acute respiratory diseases 
which was prevalent throughout the country. Of forty patients 
under my eare, living in their homes in Los Angeles and the sur- 
rounding country, everyone became infected; while of eighty 
patients in the sanatorium who were constantly in the open air, 
and spared association in close rooms with those who were in- 
fected, only ten became ill, and four of these brought the in- 
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fection with them when they entered the institution. Of the 
attendants and employees of the sanatorium, who left the sana- 
torium grounds and mingled with people in their homes, about 
50 per cent had the infection. Even their association with the 
patients in the open air did not transmit the disease. 
Another very important effect of outside air is that it ac- 
customs the patient to various climatic changes, and increases 
his resisting powers to such an extent that he maintains his 
normal physiological equilibrium regardless of the changes in 
temperature, moisture, and air movement. When the out-of- 
door life is properly carried out, the patient will remain in the 
open practically all the time. If it is necessary for him to spend 
part of his time indoors, the room should be kept well ventilated 
and not too warm. It is impossible to properly harden people if 
we still permit them to go freely from the cold of the open air 
to heated rooms, especially where they sit around hot stoves, 
registers, and fireplaces. After leaving the warm atmosphere 
the cold is much harder to endure. It is surprising to know the 
degree of cold that patients can endure in comfort, providing 
they are properly directed and hardened when taking the cure. 
In rigorous climates of the north, patients may be wrapped in 
warm blankets and furs and kept in the open when the tempera- 
ture is extremely low, without discomfort or harm. In the 
warmer southern climate patients can sit, or recline, in comfort 
on the coldest days, with the protection of a rug or shawl. While 
it is much easier to live out of doors and enjoy open air life in the 
more favored climates, yet it can be done in the most rigorous. 
Considerable judgment should be used in exposing patients 
to the open air. Individualization in the dosage of open air is 
just as important as in other remedies. It hardly seems the part 
of wisdom suddenly to subject patients with very low resisting 
power to the severe conditions of many of the rigorous climates 
without first increasing their reacting powers by other appro- 
priate measures. Patients with apparently low resistance can 
often, however, with a little care, have their metabolism so im- 
proved that they may eventually be subjected to the severest 
cold without harm. The benefit that is to accrue is not from put- 
ting the patient in the open air, but from the reaction on the part 
of the patient when placed in the open air; consequently, it is 
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not the cold that is valuable, but the degree of cold to which the 
patient is able to react. 

Open air soothes the nervous system. Restless sleep and in- 
somnia are often greatly benefited by it. Neurasthenia, which 
is common in this disease, improves. As a result of these benefits, 
the functions of the internal viscera are carried on more ef- 
fectually. The appetite improves, digestion is carried on more 
perfectly, the bowels move more regularly, the heart action slows 
and strengthens, temperature becomes lower, and all vital func- 
tions are quickened. 

The most noticeable improvement in patients who are taken 
from bad hygienic surroundings and placed in the open air is a 
better appetite. Metabolic activities are increased; there is a 
greater demand for food, and the digestive organs are given 
increased power to care for the food when taken. As a result 
of this, a gain in weight is almost universal. We sometimes see 
a gain in weight in patients in whom permanent improvement is 
impossible. The degree of improvement to be noticed depends 
very often upon the previous surroundings of the patient. If 
the hygienic conditions under which the patient has been previ- 
ously living, are bad, the contrast is greater and the effects more 
noticeable than when the change affected is less marked. 

As a result of the improved metabolism the patient’s resisting 
power is increased; he is better able to take care of his toxins; 
and, as a result, temperature is lowered. Temperature may also 
be lowered by an increased radiation of heat. Open air im- 
proves the ventilation of the skin and in this way increases the 
abstraction of heat. 

The effect of open air upon the tuberculous patient is so 
marked that this measure is being applied quite successfully to 
diseases in general. In fact, the fresh air movement in the treat- 
ment of tuberculosis has done far more good to the human race 
in general than it has to the tuberculous patient. The open air 
campaign is bearing fruits in greater care for ventilation in the 
homes, sleeping porches, better ventilated workshops, and open 
air schools. As a result of this, the span of life will be markedly 
lengthened. 

The Method of Instituting Open Air Treatment.—Technic is as 
important in medicine as it is in surgery. There is a technie for 
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employing even so simple a remedy as fresh air. It would be a 
manifest error to remove all patients from warm rooms to the 
cold air regardless of the stage of the disease and their resisting 
power on the one hand, and the weather conditions prevailing 
on the other hand. 

When it is decided to place the tuberculous patient on a given 
line of treatment, fresh air is always included as one of the 
measures. In undertaking the treatment of a chronic disease 
like tuberculosis it is essential to obtain the confidence of the 
patient. Every step must be taken carefully, looking to- 
ward that end. A misstep will often cause a loss of confidence 
and an unwillingness on the part of the patient to cooperate 
further; consequently the physician must arrange the details ac- 
eurately, looking toward the patient’s comfort. He must not be 
content to tell the patient to live in the open air, but he must 
tell him how to live in the open air. If the patient has not been 
accustomed to living in the open it is the duty of the physician 
to give accurate instructions so that he may enter upon the new 
regime with ease and comfort, if possible,—at least, without do- 
ing himself harm. 

Tuberculosis is a debilitating disease. Patients who are suf- 
fering from it, if they have passed the early stage, are more or 
less reduced in vitality. When adjusting themselves to open air, 
care must be exercised that the patient is kept sufficiently warm. 
No good can come from a chilling of the body. In our climates 
here in the southwest we experience little difficulty. The pa- 
tient may be taken from the rooms and placed in the open air 
without any great extra demands being made upon his reacting 
powers, for our days are warm and comfortable and our nights 
rarely accompanied by temperature below freezing. Such is not 
the case, however, in the northern winters. 

While it is extremely desirable that as little clothing be used 
as possible, yet the comfort of the patient must be considered 
in each individual case and the amount of clothing adapted to 
his individual needs. Personally, I am very much opposed to 
the constant use of hot water bags, electric bed warmers, and 
such artificial heat contrivances. I much prefer a warm gar- 
ment next to the skin and such attention to the reacting powers 
of the patient as will bring him to the point where the cold can 
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be withstood with ease. My objection to these artificial methods 
of heating is that they dry the skin and interfere with its reac- 
tivity; and, in the end, make the patient less resistant. In the 
coldest climates, however, it is essential at times that they be 
resorted to until the patient is warm; but, where the patient can 
attain such a degree of reactivity as to dispense with all artificial 
methods of heat, it should be done. 

In cold weather there is no objection to having the bed 
warmed by a hot water bottle, providing it is removed as soon 
as the covers are warmed. 

If patients will see that their feet are warm before retiring, 
they are not so apt to suffer from cold during the night. 

Improvement is usually noticed so promptly after patients are 
placed in the open air that they are soon committed to the 
regime, in spite of its unpleasant features. 

Clothing for the Tuberculous.—In order to obtain the maxi- 
mum benefit from open air, attention to clothing is necessary. 
As a general rule, people who can afford it, wear too much cloth- 
ing. On the other hand, among the poor, many wear too little. 
A good general rule is to wear the least amount of clothing that 
ean be worn without discomfort. The excess of clothing, en- 
veloping the patient, has a bad influence upon the skin. If it 
- is sufficient to cause perspiration the skin is macerated, and, in 
this way, its tone becomes lowered and elimination is interfered 
with. 

Too much clothing also prevents the exchange of air and thus 
deprives the skin of its stimulating effect. Patients derive great 
benefit from exposing themselves to the air for some portion of 
each day, as a part of the regular treatment. While helio- 
therapy can only be earried out successfully in countries with a 
large percentage of sunshine, air and light therapy can be used 
to advantage anywhere. 

Patients who dress too warmly find it difficult to harden them- 
selves. While subjecting themselves to conditions which require 
a healthy active skin they interfere with its nutrition and fune- 
tion by their clothing. Heavy clothing prevents skin ventila- 
tion and keeps the body surrounded by stagnant air, which de- 
presses the vital functions. 


There is considerable difference in opinion as to the best un- 
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derclothing for patients to wear. It seems to me, all things 
considered, that linen is the least objectionable, although in 
colder countries it may have to be covered with a light woolen 
garment during the winter; or, during the most rigorous sea- 
son it may have to be replaced by wool, or wool and cotton. Un- 
derelothing should not fit too tightly, nor should it be too thick. 
Ventilation of the skin is extremely important. The advantage 
of linen is that it absorbs moisture and gives it up readily. Wool, 
on the other hand, retains moisture. Miany patients are in- 
structed to keep themselves warm, and punish themselves by 
wearing heavy undergarments. This is a part of the old chest 
protector regime that should soon give way to judgment and 
good sense. I am in the habit of telling my patients that the 
best weight of underclothing is one that makes them comfort- 
able, providing they follow out hygienic lines of living. Greater 
harm will come from underclothing that is too heavy than from 
that which is too light. 

Proper attention to the feet adds greatly to the comfort of 
those who are attempting to live in the open air. No one ean be 
comfortable with cold feet. There are certain conditions pres- 
ent in tuberculosis which tend to produce this condition or ac- 
centuate it if it was present prior to the onset of the disease. 
Vasomotor disturbance which is so common in tuberculosis, 
causes an interference with proper circulation, and this mani- 
fests itself particularly in the lower extremities. The deficient 
inspiratory act caused by the disease in the lung with its inter- 
ference with the return flow of blood, favors delayed cirecula- 
tion. Aside from the measures directed toward the general im- 
provement of the patient, there are others which may be directed 
directly to the feet themselves, which will help. Patients who 
suffer greatly from cold feet may relieve the condition to a 
certain extent by friction. This friction is more effective if 
patients will plunge their feet first in hot water and then in 
cold, alternating from hot to cold several times; and finally, after 
taking them out of the cold water, giving them a thorough rub- 
bing. 

The feet can also be helped greatly by such simple hygienic 
measures as frequently changing stockings and shoes. The 
stockings should be light so that perspiration, with its result- 
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ant maceration of the skin, is avoided. The wearing of woolen 
stockings when going to bed will often relieve this condition 
and make the patient’s night comfortable. 

Conditions of Weather and Open Air.—There is a great preju- 
dice against open air during foggy and rainy weather, and I 
find that physicians hold this prejudice as much as laymen. At 
the time of rain or fog the atmosphere is often purer than when 
it is dry. The supposed harm that would come from living out 
during wet or foggy weather is not as great as what would 
actually oecur from living in the house. There is no reason why 
windows and tent curtains should be closed during rainy or 
foggy weather, unless during rain it is necessary to keep the pa- 
tient from exposure to wet; or the patient’s reacting powers are 
not sufficient to keep up the body warmth. Damp open air is much 
less harmful than damp stale air. This prejudice against damp air 
is much like that against night air. There is a great horror in 
the minds of some people at the mention of night air. The truth 
is that night air is purer than day air because it is free from a 
great deal of the dust which is stirred up by street traffic and 
other activities carried on principally during the day. The 
prejudice against night air is based upon a faulty conclusion. 
Young men and women who run out at nights and interfere with 
their sleep, engaging in questionable pastimes, often injure their 
health. The blame is unjustly laid on the night air. 

Open Air Not Synonymous With Exercise.—Instructions are 
very commonly given to the patient suffering from tuberculosis to 
get out in the open air. This conveys an indefinite idea to the pa- 
tient. It is a meaningless instruction impregnated with harm. Fol- 
lowing such instructions the patient very often institutes a regime 
of overexertion. Being in the open air means to him walking, 
riding horseback, riding in automobiles, climbing mountains, 
and engaging in strenuous out-of-door sports. Many such pa- 
tients would be as well off following their ordinary work as 
they are in the open air. Advice to live in the open air is cor- 
rect; but this advice must be accompanied by minute instruc- 
tions, if success is to be attained. An individual suffering from 
tuberculosis should not be told that open air will cure him; but 
that proper living in the open air will be one of his greatest 
aids toward regaining health. Many a man has lived in the 
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open air, as he thought, according to instructions, yet killed him- 
self by overexertion or exposure. 

Fresh air is only one of many important measures that can 
be and should be instituted to aid the pulmonary invalid in 
his fight for health; but one which can be had in any climate, in 
the city, or country, and one which is universal in its action, not 
affecting one organ or one group of cells only, but acting in- 
directly on every cell and every organ in the patient’s body. 


CHAPTER XXXVII. 


CLIMATE. 


General Remarks.—The discussion of climate naturally fol- 
lows the chapter on ‘‘Open Air.’’ Formerly climate was 
thought to be the chief factor in the treatment of tuberculosis, 
but that was before the disease was understood, and at a time 
when physicians felt they could do little for the disease. To- 
day, however, we know that the most important factor in the 
treatment of tuberculosis is intelligent guidance. Neither open 
air, food, rest, exercise, psychotherapy, climatic change, tonics, 
bacillary vaccines or any other measure alone is a cure for tuber- 
culosis; but the intelligent application of these various meas- 
ures in proper combination will bring about an arrestment or 
healing in a very large percentage of cases. 

There is too much of a tendency for every observer to think 
that the particular way in which he arrives at a result is the best 
way. This is obviously untrue because physicians differ the 
same as patients. No two physicians can earry out the same line 
of therapy with equal effectiveness. They must adapt it to their 
own particular capabilities, as well as the patient’s individual 
peculiarities and necessities. 

The great faith in climate which is still held by many is a rem- 
nant of the ‘‘let alone’’ policy of treating tuberculosis, rather 
than a carefully established fact based on comparison of its ef- 
fects with and without other helpful measures. There is no 
doubt that the influence of climatic conditions is important in 
treating this, as well as other diseases, but it should always be 
made secondary to the intelligent handling of the patient. 
Favorable climate and intelligent medical guidance will offer 
best chances of cure. 

Many important discussions of climate may be found in such 
monographs and papers as those of Solly,t Huggard,? Weber and 
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Hinsdale,* Huntington, Sewell and Barlow,’ N. Zunst, <A. 
Loewy, Franz Muller, and W. Caspari,* and the Transactions of 
the American Clinical and Climatological Association. 

While favorable climatic conditions are of value in the treat- 
ment of tuberculosis, climate, per se, that is, without other im- 
portant and helpful measures, comes far down the list of cur- 
ative measures in efficiency. 

The writer has been treating tuberculosis in probably one of 
the most favored spots that could be found for a continuous 
habitation. The foothills of Southern California possess a 
moderately dry atmosphere. The mountains tower to the north 
and east to an elevation of from 5,000 to 11,000 feet. Beyond 
the mountains is a great desert waste, which is free from habita- 
tion. To the west and southwest, at a distance varying from 
twenty to sixty miles, lies the ocean. The proximity of the 
desert and the ocean creates conditions which are especially 
favorable for a pure atmosphere. The climate in this section is 
mild. Nearly every day is comfortable. 

At Monrovia, the particular place where I have made my ob- 
servations, we have rain on from fifteen to thirty days a year, 
the amount of rainfall ranging from five or six to thirty or more 
inches per year, most of which falls during two or three heavy 
storms. 

The soil is of decomposed granite and porous, and even these 
heavy storms are unaccompanied by mud. 

The winters are delightful, the temperature rarely reaching 
freezing, and in the valley below, it is only a few degrees colder. 

The summers are comfortable and enjoyable. During the year 
we expect from fifteen to twenty-five days on which the ther- 
mometer will go above 90 degrees. On these hot days the humid- 
ity drops frequently as low as 10 or 15 per cent; and, no matter 
how hot the day, the nights are always refreshing. The nights 
are so pleasant that it is an exceptional year when blankets are 
not used every night. The great influence of this night tonic 


i i pri iii i A System of 

3Climatology, Health Resorts and Mineral Springs, vols. iii and iv of ie 
Pasciclogic Cherapentics, Edited by S. S. Cohen, P. Blakiston’s Son & Company, Phila 
GeEivilization and Cl Yale University Press, 1915 

4Civilization an imate, Yale University Pre 5. i" 

PEcherealosis, A Treatise by American Authors. Edited by A. C. Klebs, D. Appleton 
&C any, New York. : 

okonsiins und Bergwanderungen, Deutsche Verlagshaus, Bong & Company, Berlin, 


256 CLIMATE 


cannot be overestimated. These cool nights insure refreshing 
sleep and the patient awakens in the morning rejuvenated. 
Every night is a tonic cool air bath. 

This section is almost wholly free from sandstorms. These 
are usually generated by wind coming over the mountains, con- 
sequently the southern slope of the mountains is particularly 
sheltered from them. At the present time, sandstorms are not 
frequent like they formerly were, because of increased culti- 
vation of the land and the paving of the roads. 

The foothill section is particularly free from fogs. While 
an exceedingly heavy fog often lasts for many hours of the 
night and even part of the day near the ocean, it is exceptional 
to have all day fogs even at the coast. Very often when it does 
come in it does not reach this section until four or five o’clock 
in the morning and usually melts away before the sun about 
seven or eight o’clock in the morning. Occasionally, however, 
there is a continuous fog during the entire night, and, at times, 
we have a very heavy fog lasting the entire forenoon, but rarely 
extending through the whole day. 

Patients live out of doors every day in the year with comfort. 
It is only those whose reacting power is exceedingly low, that 
suffer discomfort; but these suffer as little here as they would 
in any place that could be found. When properly guided, their 
reacting powers usually adjust themselves to surroundings and 
they become comfortable after a short time in the open air. 

Another factor which adds greatly to the contentment and 
pleasure of those living in this section is the vegetation. The 
luxuriance of vegetation and the profusion of flowers in the 
winter and early spring, is a delight to all; and, at the various 
periods of the year we have orange blossoms, poppies, roses, car- 
nations, violets, chrysanthemums, and numerous other flowers, 
which are not only beautiful to look at, but surcharge the at- 
mosphere with their fragrance. The perpetual green of the cit- 
rus trees and other evergreens, which are indigenous to this sec- 
tion, add greatly to the landscape. 

Surrounded by such climatic conditions it is easier for the 
patients to undergo the long confinement without restlessness, 
than it is in less favored spots; but open air can be employed 
elsewhere as well as here; guidance, food, rest, exercise, tuber- 
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culin, psychotherapy, and the various tonie measures which are 
applied here ean all be applied elsewhere. While the discomfort 
and monotony to the patient would probably be greater in less 
favored localities, yet the result would not differ as much as 
might be supposed. 

Man’s Power of Physiological Adjustment.—One of the im- 
portant things to understand in climatology is the power that 
man has for adjusting himself to his environment. Man’s 
physiological mechanism is exceedingly adjustable. He can go 
from desert air to the sea coast, or from the lowlands to the 
high mountains, and, after a short time, adjust his physiological 
balance perfectly to the new conditions. It is on this adjust- 
ment that he must depend for adapting himself to. different 
climates and different weather conditions. We do not find the 
identical physiological conditions in a moist climate that we do 
in a dry climate, nor in the lowlands that we do in high alti- 
tudes; but we can, with safety, rely upon man’s ability to ad- 
just his physiological equilibrium in such a way that he ean 
live under all of these conditions with safety, and, for the most 
part, with comfort. 

He ean withstand and adjust himself to the cold of the north- 
ern winters and the heat of the southern summers; the dryness 
of the desert, and the dampness of those places receiving the 
greatest amount of precipitation; and still maintain his ability 
to meet such extraneous demands as are made upon him by dis- 
ease. This is most fortunate for man’s existence, because the 
great majority of human beings must fight disease in their home 
surroundings. It is comparatively few who can avail themselves 
of climatic change, particularly if such change requires a long 
journey. Where favorable climatic conditions can be added to 
other important measures, however, these will add to the pa- 
tient’s chances of cure just to the extent that they improve cell 
activity and the functional qualities of the various organs, and 
protect the patient from infections. While favorable climate is 
desirable, it is not essential. 

Like that of all other measures in tuberculosis, the effect of 
climate is relative, and climatic change should be advised only 
when the patient can avail himself of other important measures, 
particularly that of intelligent medical guidance at the same 
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time. With these preliminary remarks, let us take up some of 
the important factors in climate. 

We have seen in our quotation from Hill in the chapter on 
‘‘Open Air’’ that the principal factor which makes open air of 
greater importance than confined air is its physical effects upon 
the surface of the body. We likewise find that the factors which 
are particularly beneficial or harmful to tuberculous patients 
in the various climates depend upon the manner in which they 
influence the body physically, rather than the way in which 
they influence it chemically. It is not, as was formerly thought, 
the amount of oxygen or ozone, or carbon dioxide per se that 
is contained in the particular air of a community that makes 
it valuable or harmful; but it is the temperature, humidity, and 
movement of the air, the way in which it stimulates the surface 
of the body, and the way in which it influences and controls 
nervous discharge, that affects the patient beneficially or harm- 
fully. 

Man in civilized life is forced to live in a bad environment. 
This results from his adaptation to the demands of society. He 
was not intended to be a clothed animal. Of all the animals he 
is the only one that has artificially deprived his body of the 
free circulation of air. Intended to have a bare skin and with- 
stand the elements, he has deprived himself of the stimulation 
which comes from cold and air movement, and wrapped himself 
in warm, thick clothing and shut himself up in confined spaces. 
The result is that the equilibrium which should exist between 
his body and his surroundings as a naked animal, exposed to 
various climatic conditions, is greatly disturbed. In spite of 
these unnatural conditions man is still an adaptive organism. 

The influence of this adaptation is shown in many ways. It 
may be seen in the way in which the mucous membranes of the 
upper respiratory tract adjust themselves to the various climatic 
changes. When one goes from the lowlands to high altitudes, 
particularly if he goes from a moist climate, he suffers from 
discomfort in the upper respiratory tract, and, consequently, is 
very apt to say that he acquires a catarrh by the change. The 
individual going from high altitude to the lowlands likewise 
says that he suffers from catarrh in his new surroundings. The 
same thing is true in going from desert climates to moist eli- 
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mates, such as are found in the central west, and the eastern 
states; likewise in coming from the eastern states to the dry 
low climates of the desert regions. The cause of this disturbance 
is not only due to varying degrees of moisture; but it is a matter 
of changing the physiological balance, causing the mucous mem- 
branes to adjust themselves to new conditions of physical stimu- 
lation. The changes which take place in the blood in going from 
low to high altitude, and vice versa, must be looked upon in the 
same way. They are physiological. They are a part of man’s 
ability to change his physiological balance in order to meet 
the varying demands at different degrees of altitude. Concen- 
tration of the blood and increased hemoglobin are changes made 
necessary for the physical comfort of the individual in order 
to meet the varying demands at different degrees of altitude. 
That they have any beneficial influence upon the healthy, or 
curative influence upon the ill, cannot be maintained, except as it 
comes from an extra and prolonged stimulation of the metabolic 
activities of the patient. If the organism has a greater con- 
centration of blood, and an apparently or actual increase of 
hemoglobin, or other constituent elements of the blood at a 
high altitude, as compared with low altitude, it is a physiological 
change and must be looked upon as such. In support of this I 
quote from Cohnheim,’? who shows that the concentration of 
the blood is a big factor in the changes which appear in the 
blood at an altitude as compared with lowland. 

‘¢ Another instance in which our sensations have probably given rise 
to scientific error and in which I have had some experience is the in- 
crease in the number of red blood corpuscles at high altitudes. It was 
first pointed out by French physiologists in 1883 and later thoroughly in- 
vestigated by Miescher that at an altitude of 6,000 feet the number of 
red blood cells per cm. is 8,000,000, as compared with 5,000,000 at sea 
level. Such an increase suggests at once, as a probable explanation, an 
increase in the concentration of the blood, and this increased concentra- 
tion does occur at an altitude of 5,000 feet or more. Abderhalden, study- 
ing rabbits and rats, has observed that the concentration of the blood is 
greater at St. Moritz, 6,000 feet in altitude, than in Basel, 700 feet, but 
that the absolute number of red blood corpuscles and amount of hemo- 
globin are not at all changed. 

‘¢Ag a result of work which I did last summer in the Monte Rosa 


laboratory, I am able to give some explanation for this increased con- 
centration and for the marked differences in the results obtained by dif- 
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ferent investigators. In high altitudes the air is dry and cold and the 
output of water through the surface of the lungs, which is a merely physi- 
cal process, must be a great one. In addition, the water will vaporize 
more easily and more quickly because the barometric pressure is lower 
than at sea level. 

‘The loss of water by respiration at high altitudes is much greater 
than at sea level. We observed last summer at Heidelberg, which is 
practically at sea level, that a man loses 200 to 300 ¢.c. of water during 
a night’s sleep, providing no loss oceurs by perspiration through the 
skin. At 10,000 feet altitude he loses from 500 to 700 ¢.c. during the 
night; at 15,000 feet perhaps more, but other factors enter here. This 
loss of water increases the concentration of the blood and the number 
of red blood cells rises. But this holds true only for small animals, such 
as the rabbit, guinea pig, and hen. In these animals, according to mathe- 
matical calculation, the body surface compared to body weight is rela- 
tively great, greater than is the case in animals of large size, such as man 
or the horse. If the body produces heat by food combustion and muscu- 
lar work the smaller animal can easily rid itself of this heat by means 
of its large surface; the larger animal finds difficulty in giving off excess 
of heat and it has therefore special arrangements for bringing about heat 
output. _It vaporizes water and becomes cold through the coldness of 
vaporization. Dogs perspire by means of the lungs and the surface of 
the mouth and tongue; men and horses through the skin. The human 
body is adapted, therefore for the loss of water. If the body, and that 
means the blood surrounding the sweat glands, loses water, this water 
is replaced by that coming from water reservoirs in the muscle, probably 
in the connective tissue of the muscle. In the rat and rabbit such water 
reservoirs are absent or not developed, and so the loss of water pro- 
duces concentration of the blood. In man, most of the loss of water is 
compensated and the concentration of the blood either does not rise, or it 
rises in small amount or the concentration may vary at short intervals. 

‘“T ask now why these processes relatively so simple lay for such a long 
time in darkness. I think the reason is that most investigators have 
studied only the relations of gaseous exchange in the lungs and in the 
body, and the oxygen supply, and have tried to show that oxygen was 
deficient in both air and body. They did so because they knew that in 
high altitudes the respiration was difficult, that dyspnea occurred, but 
most of this dyspnea was produced by fatigue, by the hard work of 
climbing, unusual for physiologists coming directly from the laboratory. 
In an altitude of 15,000 feet it seems that the oxygen supply is not ef- 
ficient, or at least not for all men, and the study of oxygen consump- 
tion is justified, but at 6000 feet and even at 10,000 feet no evidence is 
brought forward of the lack of oxygen, or the lack of carbonic acid, as- 
sumed by Mosso, and it is at these heights that the increase in red blood 
corpuscles has been most studied and is most evident. That most 
physiologists have tried to find a greater metabolism at these altitudes, 
and have tried to connect it with the increase in blood corpuscles and 
with the concentration of blood, can be explained easily by the sensa- 
tion of difficult respiration. Their sensations have led them along a false 
way and have prevented them from pointing out the true reasons of the 
concentration.’’ 


WRONG CONCLUSIONS 261 


Conclusions Drawn From Too Limited Observation—If the 
great majority of men lived at a high altitude and they should 
become ill of tuberculosis or other chronic diseases, and should 
be sent from that altitude to a lower level, and should improve; 
and it should be found on laboratory examination that red cor- 
puscles became less, hemoglobin decreased, and that there were 
certain changes in blood pressure, in the rapidity of the heart’s 
action and in respiration, it would be quite probable that some- 
one would draw the conclusion that the improved condition 
was due to these changes in the blood elements, and circulatory 
and respiratory mechanism, instead of interpreting them as 
evidence of physiological adaptation. We find that the body 
ean, physiologically, within certain limits, adjust itself to cold, 
even severe cold; or heat, even a high degree of heat; humidity, 
either as applied to the atmosphere in general or to precipita- 
tion; dryness, applied to the atmosphere as a whole, or to lack 
of precipitation; to fogs, bright sunlight, cloudiness and all of 
the physical phenomena which make up our complex known as 
weather. 

There are certain climatic conditions under which many pa- 
tients are obliged to live, which are not as favorable as might 
be found in other localities; but the physician must determine 
whether the correction of the unfavorable conditions which 
seem to be present, is essential to the patient’s recovery. [a- 
tients worry unnecessarily about climatic conditions and do 
themselves more harm by their worry than the unfavorable con- 
ditions in their climatic surroundings ean possibly do them. I 
jokingly say to my patients, ‘‘Don’t worry about weather. 
Worry about something that you can control.”’ 

The unfortunate thing about most discussions on climate, in 
its relation to the cure of tuberculosis, is that they are more 
or less intentionally, or unintentionally, partisan. One man has 
seen splendid results obtained in a given favored locality, and he 
draws the conclusion that it must be due to that particular 
locality. Another one has seen equally favorable results in a 
very different place under markedly changed climatic condi- 
tions. He likewise draws the conclusion that these results are 
due to the climatic conditions which prevail there. A third man, 
living under unfavorable climatic conditions, has seen good re- 
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sults follow a given routine and draws the conclusion that pa- 
tients can get well in unfavorable climates just as well as they 
can in favorable ones. All are right and all are wrong. They 
are all right in the one observation that tuberculosis is a cur- 
able disease when the patient is intelligently guided, and that 
this intelligent direction may be carried out under various 
climatic conditions. They are equally wrong in drawing the 
conclusion that the cure which resulted was due alone, or 
largely, to the presence of favorable climatic elements, or that 
climate has no influence. 

From the previous general discussion it can be seen that while 
climate is a complex, resulting from many factors, such as heat, 
eold, air movement, moisture, dryness, sunlight, and cloud, and 
that it is influenced by such things as large bodies of water, 
mountains, deserts, and vegetation, yet the good or bad influence 
of the climate depends on the degree to which a man ean adapt 
himself to the particular elements present, and maintain a 
physiological equilibrium. There is no individual element which 
goes to make up the particular salubriousness of the climate of 
any particular place that is essential to the health and life 
of anyone; neither is there any one element that is absolutely 
harmful. 

Ozone.—For centuries pine forests have been thought to have 
a remedial influence on diseases, particularly those of the respira- 
tory tract. This was thought to be due to the fact that there 
Was more ozone in the air of such forests than in forests in 
general. We now believe, however, that it is not due to any 
particular chemical property of the air in the forests; but to 
the fact that as the wind blows through the trees it becomes 
purified, much as water becomes purified by running in the 
stream. Certain injurious gases are removed and it is freed 
from dust particles and bacteria. It has also been shown that 
bacteria do not grow as well in forests as they do elsewhere. 
The curative value of ozone, however, is not established. 

While it is well known that plants take up large quantities of 
carbon dioxide from the air, and liberate oxygen, yet these 
changes make so little difference in the oxygen or carbon diox- 
ide content that they are questionable as factors of importance 
in therapy. Both of these constituents of the air show very 
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little variation as is shown in the table in the previous chapter, 
guoted from Hill. 

In discussing the question of oxygen, with reference to the 
air, Hinsdale,*® says: 

“The occurrence of ozone in the air of forests, especially 
coniferous forests has been credited, since its discovery by 
Schoenbein in 1840, with affording remarkable health-giving 
qualities. This opinion has become firmly fixed in the minds of 
the public, and to a large extent, has been accepted by the 
medical profession as an evidence of high oxidizing power at 
once corrective of decaying vegetation and exhilarating and cur- 
ative to mankind. * * * 

“Tt has been found that the air immediately above the tree 
tops and at the margin of the forests is richer in ozone than 
that of the interior, where a portion of it is utilized by the de- 
caying vegetation. Ozone certainly aids in purifying the air by 
oxidizing animal or vegetable matter in process of decay, and 
by uniting with the gases produced by their decomposition. It 
can, therefore, be found in considerable amounts where the air 
is particularly pure. This amount rarely exceeds one part in 
10,000.”’ 

The supposed beneficial effect of ozone on tuberculosis is based 
on wrong conclusions. It is based on the supposed fact that the 
factor in the air which cures tuberculosis is oxygen and that 
oxygen in the form of ozone is more valuable than oxygen it- 
self. We cannot accept the fact that ozone has any particular 
influence in the cure of tuberculosis. If so, it must be a very 
small one. It is not consistent with our ideas of the process 
of cure in this disease. Oxygen generators have been very com- 
monly used by laymen and physicians in the treatment of tuber- 
culosis, their employment being based upon the supposed value 
of ozone. 

The greatest factor in the forests in the treatment of tubercu- 
losis is probably the mental effect. There is a certain degree of 
pleasure to be derived from living in proximity to forests. They 
stimulate one to be out of doors and attract one to the out-of- 
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door life. I would consider this an important factor in the 
open air treatment of tuberculosis. 

The use of the forest reserves of the various states for the 
treatment of the tuberculous as it is carried out particularly in 
Pennsylvania, is commendable. It is using public property for 
the benefit of society at large by curing disease, taking away the 
danger of infection, and increasing the general resistance of 
those who are given its benefits. 

City Air Versus Country Air.—It is obvious to anyone that the 
country is a much better place to treat tuberculosis than the 
city. This difference does not depend on the relatively greater 
amount of oxygen and lessened amount of earbon dioxide in 
the country. It does depend somewhat on the bacterial con- 
tent of the air; the pollution of the city air being many times as 
great as that of the country air, thus increasing the relative 
danger to the city dweller from bacterial disease. It ean be 
observed that the transmission of acute respiratory diseases, and 
such other infections as are apt to complicate tuberculosis, take 
place easier in the city than in the country. 

Soot and smoke are more prevalent in the city. What the 
detrimental effect of smoke-on the tuberculous patient is we 
do not know. The inhalation of carbon among coal miners does 
not seem to increase the tendency to tubereulosis; in fact, it is 
commonly stated that there is less tuberculosis among coal min- 
ers than those in other occupations. Whether or not there is 
an accurate basis for this statement we do not know. 


The city air contains a great deal of dust, much more than 
the country districts, except those in very dusty regions. 

Aside from the physical elements just mentioned, there are 
many gaseous elements which are particularly prevalent in the 
city air that may be more or less harmful to the respiratory mu- 
cous membranes. The probabilities are, however, that the dif- 
ference between city and country life in its effect upon the 
tuberculous, as well as the non-tuberculous, is not wholly due to 
impurities and bacterial contamination of the air. Diminished 
air movement in the cities as compared with the country; the 
nervous excitation and irritation that comes from the noise of 
the city; its hustle and bustle; the constant association with 
many human beings; the temptation to be a part of the crowd 
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and take part in their activities, which, if repressed, or yielded 
to in either case has a tendency to detract the patient’s mind 
from a carefully devised regime, and dissipate his energies, are 
all important factors. 

In discussing the variability of oxygen and carbon dioxide 
contained in the air, Hinsdale,® says: 

“‘The Boston Nutrition Laboratory of the Carnegie Institu- 
tion of Washington has undertaken a most painstaking series 
of investigations bearing on this subject. They include an ex- 
amination of the comparative oxygen-content of uncontaminated 
outdoor air under all conditions as to wind direction and strength, 
temperature, cloud formation, barometer, and weather. In ad- 
dition samples of air were collected on the Atlantic Ocean, on 
the top of Pike’s Peak, in the crowded streets of Boston, and in 
the New York and Boston subways. The results of the analyses 
of uncontaminated outdoor air showed no material fluctuation 
in oxygen percentage in observations extending over many 
months and in spite of all possible alterations in weather and 
vegetative conditions. The average figures are 0.031 per cent 
of carbon dioxide and 20.938 per cent oxygen. The ocean air 
and that from Pike’s Peak gave essentially similar results. 

‘The extraordinary rapidity with which the local variations 
in the composition of the air are equalized is accentuated by the 
observations on street air in the heart of the city, where the 
contaminating factors might be expected to be of sufficient mag- 
nitude to affect perceptibly the analytic data. Only the slight- 
est trace of oxygen deficit is shown, with a minute correspond- 
ing carbon dioxide increment. Observations such as these tend 
to demonstrate the extent of the diffusion of gases and the es- 
tablishment of equilibrium by air-currents. 

““Most unexpected are the figures in regard to the extremely 
small extent to which the air was vitiated in the modern ‘tube’ 
or subway, even during the ‘rush’ hours. There was, on the 
average, a fall of 0.03 per cent in oxygen accompanied by a rise 
of 0.032 per cent in the carbon dioxide.’’ 

Sea Air.—Sea air has long been supposed to have particularly 
curative effects in tuberculosis. Long sea voyages were recom- 
mended and many striking results reported. This particular 


®Loc. cit. 


266 CLIMATE 


value of sea voyages was undoubtedly based on a faulty eonclu- 
sion. Many patients in the earlier course of this disease, when 
the symptoms are slight, will improve by any measure, provid- 
ing it makes sufficient impression upon the body cells, as a 
whole, or upon some particular group of body cells, to increase 
the resisting power of the patient to such an extent that it over- 
balances the aggressive action of the invading bacilli. In many 
cases a simple change of occupation, or a visit to the country, 
or some good tonic, is sufficient to turn the tide in favor of the 
individual. Many of these patients who were reported to be 
cured by sea voyages could doubtless have been cured by a rest 
from work, or change of environment at home; but, because they 
received their benefit while taking a sea voyage, this particular 
measure was accredited with curative action. 

We must not get away from the fact that any measure, or 
any set of measures which will raise the resisting power of the 
patient to such an extent that it can overcome the aggressive 
action of the bacilli, may be the determining factor in cure; but, 
it would be foolish to think that there is any specific efficacy in 
the measure used that could not be obtained by any other meas- 
ure, or measures which alone, or combined, would make an equal 
impression on the cellular activity of the patient. 

There has been far too much reasoning of this character for 
the good of the tuberculous patient. There are many drawbacks 
to ocean voyages; and, in fact, today we can hardly recommend 
them at all. During the time of the sailing vessel the voyage 
occupied sufficient time to give the patient a complete rest, and 
the stimulating effect of the sea air over a long period of time; 
but now, with rapid travel, comparatively little good ean be ob- 
tained, and the good which might come from sea voyages is more 
or less overbalanced by the injurious factors associated with the 
voyage. 

Sea air may be obtained, however, along our coast and on the 
islands in the sea. Those not too far from the mainland might 
be used advantageously. The air in such localities is usually 
comparatively free from contamination; and, as a rule, the 
movement of the air is such that there is a marked stimulation 
of the body functions associated with inereased metabolic 
change. 
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That there is any particular advantage in breathing salt laden 
air is open to question. If the patient can secure the rest and 
quiet at the seaside that he can secure elsewhere, there is no 
reason why he should not obtain a marked stimulation of the 
body cells, which might greatly aid him in recovery. 

Fog is very commonly found at the seashore and also over the 
ocean itself. It is generally believed that fog is very harmful 
to tuberculous patients. This statement is entirely too general. 
I can see no reason why fog should be any more detrimental to 
a patient suffering from early pulmonary tuberculosis than it 
is to the individual who is free from tuberculosis. The patient 
suffering from advanced tuberculosis who has considerable as- 
sociated bronchitis will, as a rule, cough more on account of 
fog. Fog is also inclined to produce chill; but, against this the 
patient can easily guard himself by proper clothing and by hard- 
ening himself against cold. Foggy air is cold and chill produe- 
ing, and usually unaccompanied by wind, so its effect is that of 
a damp cold, without the stimulation necessary to quicken meta- 
bolic change. 

At the present time the popularity of the seaside for sana- 
toria for children is increasing. Many draw the conclusion that 
the beneficial effects noted at these maritime sanatoria are due 
to salt air, but they most likely depend upon the physical stimu- 
lation exerted upon the surface of the body, and the happiness 
and contentment induced by the surroundings. 

These children, for the most part, are taken from the crowded 
cities. They are children who are poorly nourished, who have 
been shut up in closed rooms and wrapped in clothing, children 
whose general vitality is below normal, and who have been 
struggling against vicious environment. They are placed in 
pleasing, favorable environment; surrounded by a stimulating 
atmosphere, which, acting through its influence on the nerves of 
the skin, favorably affects every important organ of the body, 
increasing metabolism and improving general nutrition. They 
are intelligently supervised and cared for by attendants who are 
interested and capable of giving them the intelligent guidance 
which they need. The beneficial effects are not due to any one 
element, but to many influences which act through physical and 
psychical impressions. 


268 CLIMATE 


The French have established numerous sanatoria for children 
along their coasts. Some very interesting and valuable work 
has been done in this country by Doctor William H. Bennett of 
Philadelphia, who established the Children’s Sea Shore House 
at Atlantic City, and Dr. John Winters Brannan of New York, 
who established ‘‘Sea Breeze.’? Doctor James Alexander Mil- 
ler, cooperating with the school authorities, devised a practical 
means of giving some of the children of the thickly populated 
districts near Bellevue an opportunity to go to school; and, at 
the same time, have the benefit accruing from sea air, by the use 
of discarded ferry boats. Thus, the children have the benefit of 
the open air on the river and also an opportunity to study and 
carry on their school work at the same time. 

Inland Climates.—The climate of any extensive country must, 
of necessity, be variable, because it is influenced by such factors 
as latitude, longitude, mountains, seas, physical contour and 
vegetation. From the standpoint of their effect on the human 
organism, consequently their therapeutic value in tuberculosis, 
we might make many divisions of climates; but their particular 
favorable and unfavorable influences may be illustrated in the 
following types: Moist lowland climates, dry lowland and arid 
climates; and mountainous climates. Climatie influences are 
wrought largely by the impact of the air upon the body surfaces. 
This impact, or stimulation, varies according to the temperature 
and the degree of moisture present in the atmosphere, and most 
of all, according to the degree of air movement present. These 
variable factors may be combined in almost endless ways, each 
changing the result to a certain extent; but it will be unneces- 
sary to go into these matters deeply in this discussion. Suffice 
it to say that a cold atmosphere and a dry atmosphere, either 
cold or warm, if accompanied by wind, are stimulating. Hot 
moist atmospheres and hot dry atmospheres without wind move- 
ment, on the other hand, are enervating. 

The amount of stimulation that is produced depends consider- 
ably upon the air movement, as will be readily understood. If 
an atmosphere is dry, but its temperature lower than the body 
and the degree of air movement marked, it produces consider- 
able stimulation. The colder the atmosphere and the more rapid 
the wind movement, the greater the heat abstraction. Cold, 
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moist atmospheres, without wind, chill but do not stimulate 
sufficient metabolic activity to make up heat requirements. The 
physical impact of the air upon the skin and the resultant heat 
abstraction furnish a strong stimulation for metabolic activities. 

Bearing these factors in mind one ean see that all lowlands 
cannot be classed together, although they are commonly so dis- 
eussed. Different lowland climates differ as much as those of 
the lowlands and mountains. In the United States the great 
lowlands of the Mississippi Valley and of the eastern coast, 
have a moist climate. The summers are warm and the winters 
are cold. The climatic conditions further north and further 
toward the Rocky Mountains are drier both in winter and in 
summer. The atmosphere of the great arid regions of the west 
and southwest is dry throughout the year. In these regions the 
winters are quite cool; and, in most of them, unless they be 
near the coast, the summers are warm, and in the interior they 
are hot. Being dry, the air does not retain heat well, conse- 
quently there is a wide diurnal variation between day and night; 
and, while the days are warm, the nights are cool. In some of 
the desert regions, however, the heat of the day is such that 
the earth’s surface does not cool off during the night, and, in 
spite of a low humidity, the nights are warm. .These conditions 
are found in many localities in the interior, in the middle of 
summer. In all localities where the earth’s surface cools suf- 
ficiently to permit of wide diurnal variation, the climatic con- 
ditions are stimulating during the entire year, at least, during 
that portion of the day when the sun is not shining. The dif- 
ference between these two types of lowland climates is evident. 
Damp, warm summers and cool, damp winters prevail in the 
Mississippi Valley and other eastern sections, which are thickly 
populated and contain the bulk of the population of our coun- 
try. The western lowlands are sparsely inhabited and almost 
free from any deleterious effect that comes from civilization. 
Indigenous tuberculosis is prominent in the former localities; it 
is rare in the latter. 

The conclusion must not be drawn, however, that it is at 
all indicative that the lack of indigenous tuberculosis in the 
southwest is due to an immunity from the disease. There are 
several factors present in arid regions, in common with those in 
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high altitudes, which make infection less prevalent. The first, 
and probably most important one, is the lack of population. 
Tuberculosis is a disease which follows crowded conditions. In- 
fection depends upon intimate association which rarely occurs 
in sparsely settled districts. The moist climates, with a small 
percentage of sunshine, favor the life of bacilli after they have 
been cast out from the tuberculous subject. In the arid low- 
lands and in the mountainous regions the atmosphere is drier 
and the light much brighter; the diathermacy of the atmosphere 
is greater; the percentage of sunshine is high, consequently bac- 
teria are quickly destroyed when cast from the body, and the 
spread of infection is thus prevented. These dry lowland 
climates, in common with dry mountain climates, have certain 
direct effects upon the tuberculous patient that are more or 
less beneficial. The action of the sunlight and the air currents 
in these sections is stimulating to metabolism (see chapter on 
Heliotherapy), the stimulation being much greater in the moun- 
tains than in the arid lowlands as a rule. The absence of popu- 
lation with its harmful environmental influences is a big fac- 
tor. The opportunity for contamination with other bacteria is 
not so great. The harm that-comes from associating with people 
in thickly populated sections is eliminated and the patient is 
shielded from many deleterious influences. 

While dry air may be obtained in the arid regions and in 
the mountains, and relatively dry air may be obtained in many 
of the sections east of the Rocky Mountains, yet the peculiar 
climatic conditions present in the mountainous regions, taken 
as a whole, give us our most stimulating effects. The dry arid 
regions furnish a stimulating climate in winter, during all parts 
of the day, and those parts where the summer nights are cool, 
furnish stimulating conditions even during the hottest weather, 
and are not enervating like the moist heat found in the eastern 
sections of our country, because in winter the climate is stimu- 
lating during all hours of the day, and in summer during all 
but the hottest period, and often during it. 

The mountainous countries have particularly to their credit 
a greater diathermacy than even the arid regions of the low: 
lands. They also have a dry atmosphere and a rapid movement 
of air. All of these elements are distinctly stimulating. They, 
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at times, become the same as they do in arid regions, though to 
much greater degree, too stimulating, and react upon the nery- 
ous system, making the patient irritable. This effect is often 
seen, particularly in women who live at high altitude over a 
prolonged period of time. 

It is doubtful whether the changes in the blood and blood 
pressure which are noted at the high altitude per se have any 
beneficial curative effects in tuberculosis, or any effects upon 
the healthy which would particularly improve his general con- 
dition. Owing to lessened atmospheric pressure, physiological 
changes must take place in man as he goes to a greater eleva- 
tion that the individual may live and carry on his vital fune- 
tions to advantage; thus, the concentration of blood resulting in 
an apparent increase in red cells, the increase in hemoglobin, the 
change in blood pressure, the enlargement of the thoracic ecav- 
ity, and the changes in respiration and heart beat are all physio- 
logical and must be looked upon in this way, the same as the 
increased tan which is deposited on the surface of the skin of 
those people who are exposed to either mountain or arid sun. 
The changes in the blood are made necessary by the decreased 
pressure. Tanning of the skin in regions where the sunshine 
is bright is necessary to protect the individual from too great 
light penetration. 

Cold Air Versus Warm Air.—It will be recalled that in the 
discussion of the factors in air which are particularly favorable 
or unfavorable to metabolic changes, that the physical effect 
was particularly emphasized. Much of the effect of air upon the 
body is brought about through the stimulation of the cells and 
nerve endings of the skin; much of it by the property possessed 
by the layer of air covering the skin to decrease or increase 
the abstraction of heat from the body. 

It can be readily seen that there should be great variability in 
the effect produced by air of different temperatures. The colder 
the air, providing it is in motion, the greater the amount of 
stimulation to the body surface, the greater the heat abstrac- 
tion and the greater the demands upon the individual’s body 
for restoring lost energy. This demand is met by increased ap- 
petite, and improved digestive capabilities, and requires an in- 
erease in the intake of food. 
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Therapy goes by fads. Too often general conelusions are 
drawn from limited observation. It has beem noticed that m- 
dividuals will consume more food and put on more weight m 
most localities Im the winter than they do m the summer. 
The econelusion has been drawn that, on account of this, win- 
ter is the best time for the treatment of tuberculosis; and, fur- 
ther that eold air is more advantageous than warm air im the 
treatment of this disease. If the eure of the patient depended 
on the amount of food consumed, and the amount of weight put 
on, this might prove irue, but it does not. It is evident that 
eold increases the meiabolic changes in the body cells and calls 


upon the individual to consume more food to meet the extra _ 


demands. It further attempis to make this possible by imereas- 
ing the appetite and digestive capabilities. If the patient’s re- 
active powers are sufficient, he responds and feels no ill effects 
from the cold. Most individuals possess a power of physioloe 
ical adaptation which enables them to meet reasonable demands 
of this nature; but, if unable to meet the requirements, harm will 
result. The tubereulous patient must not only meet the de ~ 
mands which would be. made upon him as an individual, but also 
must have reserve energy lefi io use in fighting his disease. If the 
demands made are not too great he may do beth. He may benefit 
from the cold and the extra stimulation of his vital powers 
eaused by it. Ii, on the other hand, he is unable to measure 
up and furnish the extra energy required, the cold will result 
in harm. 

Thus it may be clearly seen that cold may be of value if it 
stimulates metabolie change to such a degree that the patient 
is able to counteract its effects and still have extra energy left. 
We may also see that the effects will differ with the patient’s 
reacting powers. It is not the cold, regardless of degree, that 
proves beneficial, but the amount that will stimulate the pa- 
tient’s eellular activity to overcome it and still have reserve 
energy stored up to imerease his resistance to the disease. One 
individual might profit, while another might suffer harm as 8 
result of an exposure to a low temperature. A patient with 
early tuberculosis might be able to react and endure severe cold, 
when the same patient, after suffering harm to his cellular ac- 
tivity and reactivity as a result of chronie tubereulosis, might 
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not be able to respond to the stimulation to a degree sufficient 
to meet the extra demands, and so would suffer harm. 

We must not lose sight of the fact that the bodily changes 
which take place in winter, as compared with summer; in high 
altitudes, as compared with lowlands; and between moist cli- 
mates as compared with dry climates are per se proof of the 
ability of man to adapt himself physiologically to different en- 
vironments, and physiological demands rather than evidence 
of increase in body resistance. 

I have tried through twenty years of observation to determine 
the seasonal influence upon patients. There are so many other 
factors that come in, however, aside from those which are dis- 
tinetly climatic, that it is extremely difficult to draw conclusions. 

We note, here in Southern California, that our patients put 
on more weight when the weather is cool than they do when 
the weather is warm, the same as is noted in the colder climates 
of the east and north. I look upon this as being due to two things: 
first, cold air requires a more active metabolism on the part 
of the body cells in order to keep up body heat than warm air 
does; second, a layer of fat covering the body has a very marked 
influence in protecting the individual against cold, consequently 
_ it is natural to increase fat in the winter. That this increase of 
fat which is made necessary by the cold is any indication of an 
inerease in the patient’s ability to fight disease, will bear close 
scrutiny before acceptance. Every farmer knows that it is 
a matter of economy to shelter his animals in cold weather; the 
animals living in the warm shed will not require as much food 
as those living in the open. This does not signify that the ani- 
mal exposed to the cold is any healthier than the one protected. 

Huggard’® quotes Amsbury*? as showing that observations 
made at the Kansas Agricultural College demonstrated the fact 
that swine kept in the open air during rather severe weather 
require 25 per cent more corn to make a given gain than those 
which are sheltered. 

Huggard also mentions the fact that persons going from the 
comparatively mild climate of England to the cold climate of 
Davos, in winter, frequently lose weight at first, and those who 
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gain weight in the beginning require much more food than they 
do at their home; and that persons going down from Davos in 
spring, to the warmer lowlands, put on weight. This latter fact 
is probably due to the complete change of climate and environ- 
ment associated with the change, which is very prone to improve 
nutrition. It is a constant observation that patients making 
changes in climate, even although conditions may not be so 
tavorable in the new place, notice an improvement in appetite, 
and a gain in weight, at least for a time, because of factors other 
than climatic. 

In considering the effect of any particular climate, one must 
bear in mind that while each particular type has a more or 
less definite action upon, the metabolic activities of the indi- 
vidual, yet many factors other than climatic, are to be considered. 
For example, the observation quoted by Huggard, that patients 
leaving the stimulating cold of Davos often gain after going 
to the lowlands, cannot be accounted for by the fact that the 
climatic conditions in the lowlands per se have a greater tend- 
eney than those of Davos to stimulate the functional activities 
of the body cells, with a resultant increase of appetite and di- 
gestive capabilities. They must be due to other factors. Cel- 
lular activity is greatly stimulated by the impressions gained 
through our various senses and also by the mental attitude 
which the individual assumes as a result of his nerve impres- 
sions; consequently, the stimulation of changed surroundings, the 
joy of getting home, the pleasure of seeing new objects, and old 
friends may improve metabolism more than the natural climatic 
stimulation which had existed at Davos. In this connection, 
however, we must not lose sight of the fact that the gain in 
weight also referred to may be a result of the persistence of in- 
creased functional activity which was produced by the climatic 
stimulation at Davos in the presence of lessened bodily demands. 
The appetite is increased, as a rule, by any stimulating climate, 
whether it be cold, either moist or dry, or warm and dry. Warm 
moist climates are debilitating; and, as a rule, do not stimulate 
the body to the same degree as the dry and cold moist climates; 
but the demands upon the body are not so great, consequently, 
less food is required. Any climate that inereases metabolic 
change stimulates the appetite because larger quantities of food 
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are necessary in order to keep up the physiological balance. This 
matter can be readily understood when we recall that most of the 
food consumed is used for the purpose of keeping up the heat of 
the body. 

The foothills of Southern California present many different 
climates. Those near the ocean present a cool damp climate 
during the entire year. As we go back from the coast we have 
a dry cool climate from November until June and during the 
nights of the entire year; and a dry warm day climate from June 
until November. Now and then the usual climatic conditions 
are varied by the injection of three or four days of weather 
which is much warmer than usual. The length of these periods 
is occasionally doubled or tripled, but rarely so. 

The effect of these temperature changes upon the appetite 
of the patient is very interesting. During a warm spell the de- 
mands upon the patient are very much reduced, metabolic 
changes are less active, consequently the patient’s appetite di- 
minishes and the body demands are met by a much smaller in- 
take of food. If the heat was continuous over a prolonged period 
of time there might be a reduction in the patient’s weight. These 
warm periods are, as a rule, of short duration, and are followed 
at onee by normal nutritional demands, the appetite returning 
to keep up the physiological balance. If these spells are accom- 
panied by moderate humidity, or absence of wind, as they are 
occasionally, then the maximum body temperature increases be- 
yond what it has been during the colder weather. 

The effect of these atmospheric temperature changes upon the 
body temperature is interesting. If the atmospheric tempera- 
ture is high and there is an absence of wind, there will be an 
increase in the body temperature in a very large percentage of 
patients. If the moisture drops markedly, as it usually does, 
this increase in temperature is not as great as it is if the humid- 
ity is higher. If, on the other hand, the increase in atmospheric 
temperature is accompanied by wind, then the temperature of 
the body will not go so high. It will go higher, if the humidity 
is high, than it will if it is low. With the air temperature lower 
than the body temperature, if the air is allowed to circulate 
freely about the individual’s skin and there is a wind with 
fair velocity, there will not be much rise in the body tempera- 
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ture produced by the rise in atmospheric temperature. The re- 
verse of this is seen when a warm spell is followed by a sudden 
drop in atmospheric temperature. The body temperature drops 
below that which is usual. 

These changes are not only noted in tuberculous patients, but 
in others,—even those in health. It takes a certain time for the 
heat regulating mechanism to adjust itself. The vasomotor sys- 
tem, which largely controls the diffusion of heat, is not as well 
regulated, in the tuberculous patient as it is in the normal indi- 
vidual, consequently his heat balance is not adjusted so quickly. 
After the weather has changed, either to hot or cold, and 
remains so for two or three days, the heat regulation is adjusted 
and the usual normal is established. 
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CHAPTER XXXVIII. 
REST AND EXERCISE. 


The subject of rest and exercise as therapeutic measures in 
tuberculosis must be approached froma strictly individual stand- 
point. While certain principles may be laid down, calling for 
a more or less definite routine, yet the amount of rest and ex- 
ercise must be adapted to conditions present in each particular 
patient, always bearing in mind the physiological principles 
which underly them. 

This subject is one of great importance. In tuberculosis we 
are endeavoring to build up and increase resisting power be- 
yond that necessary to meet the ordinary demands of life; to 
store up such a degree of energy that the patient may be able 
to supply his usual body needs and still have energy remaining 
for fighting his infection. While we recognize that a certain 
amount of exercise is best for the general cellular metabolism, 
yet there are times in tuberculosis when exercise cannot be in- 
dulged in, except to the patient’s detriment. There are times 
when the body cells are being poisoned by toxins, when the 
tissues are being broken down, during which all possible con- 
servative forces must be mustered to prevent an undue and 
dangerous diminution in the constructive and defensive forces 
of the body. If, at such times, the body is subjected to exercise, 
the result can only be an extra and often too great demand upon 
the patient’s vital powers. Whenever there is a question 
whether the patient should rest or exercise, it is safest to ad- 
vise rest. Rest can do the least harm and is more apt to be 
attended by good. 

In order to obtain an intelligent idea of the relative value of 
rest and exercise, it is essential that we have some understand- 
ing of the physiology of these measures, particularly of muscu- 
lar movement. 

The Physiology of Exercise——Every action in the body is ac- 
companied by increased metabolic change and all actions are 
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accompanied by heat, except that of nerve discharge. As a re- 
sult of muscular movement, there is a rise of blood pressure, 
an acceleration of the pulse, a quickening of the circulation, 
and an increase of respiratory effort. The following table, by 
Pembrey and Todd from Starling? shows the effect of exercise 
on the pulse rate and systolic blood pressure in trained and 
untrained individuals. 


A. B. (TratNep) A. H. T. (UNTRAINED) 


Just After | 5 Min. 


Rest Just After | 5 Min. f 
a Exercise Later 


Exercise Later Rest 


1. B. P. mm. Hg.....| 110 134 118 104 134 108 
Pulse 14 min.......| 13 28 14 18 27 24 
2. B. P. mm. Hg....../ 122 134 126 110 140 106 
Pulse 44 min.......| 16 29 17 23 30 26 


This effect upon the cireulatory and respiratory systems indi- 
eates that muscular work is a powerful stimulant of cellular 
activity. This is also indicated by the fact that muscular exer- 
eise is attended by an increased production of heat, showing in- 
ereased chemical action. When the muscles are called upon to per- 
form work, they require extra motor power, which is supplied by 
the blood. The amount varies according to the strenuousness of 
the work accomplished. The muscular effort used in arising from 
the recumbent position and starting to walk ealls for about four 
times as much oxygen as is used during rest. It is necessary 
for the muscles to be supplied with from four to six times as 
much blood during exercise as is required at rest. 

In order to supply this extra oxygen and blood, the great 
splanchnic reservoir is called upon. There is first: contraction 
of the splanchnic vessels; second: under normal conditions, an 
inereased inspiratory effort delivering more blood to the right 
heart; third: increased action upon the part of the heart itself; 
fourth: a forcing of the blood from the veins toward the heart by 
the inereased tone of the skeletal muscles. The increased inspira- 
tory effort is not only for the purpose of aiding circulation, but 
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it is particularly for the purpose of oxygenating blood. Muscular 
action produces large quantities of CO,, and if sufficient oxy- 
genation is not at hand, lactic acid is formed instead. 

The amount of oxygen necessary for maintaining the body 
during rest and exercise is shown in the following table of respir- 
atory exchanges, taken from Starling :? 


CO2 OXYGEN RESPIRATORY| PULSE 
CONDITION ELIMINATED ABSORBED QUOTIENT RATE RATE 
PER MINUTE | PER MINUTE 


NEVA tye terete os, « 200 243 .83 56 20 
Moderate Work. . 1720 1834 94 150 32 
Severe Work..... 2227 3265 .98 166 38 


Not only is more blood and more oxygen required by the in- 
creased muscular effort, but a greater amount of food must be 
eaten to furnish the carbon for oxidation. Carbohydrates have 
been shown to be the chief source of this energy. 

The following table from Starling’? shows the total amount of 
energy required per day in experiments during rest and work. 
This table also shows the relative amount of heat which is given 


Enercy Per Day 
HEAT ELIMINATED 


NATURE OF By In water | EXTERNAL | TOTAL 


see In urine . 
EXPERIMENT radiation aid vaporised | WORK IN IN 
and feces from lungs| CALORIES |CALORIES 
conduction and skin 


Rest with food (aver- 

age of four days)... 1850 26 521 e 2397 
Rest fasting (four ex- 

periments) (average 

of five days)..:.... 1605 Q1 561 se 2187 
Work (fourteen experi- 

ments) (average of 

forty-six days)...... 3802 29 743 546 5120 


off by radiation and conduction, in urine and feces, and in water 
vaporized from the lungs and skin. Heat energy is made by oxi- 
dizing the carbon of the food. As a result of muscular work 
from two to three times as much carbon is used as when the mus- 
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eles are at rest. From this it will be seen that much greater 
quantities of food must be eaten during exercise than during 
rest, and that the digestive capabilities of the patient must be 
taken into consideration when exercise is to be prescribed. 

Cohnheim*‘ discusses this point as follows: 

‘‘We know today that the reaction of tissue, blood, and lymph 
is almost strictly neutral and that the human body is provided 
with a number of means to maintain this neutral reaction which 
seems to be necessary for the normal function of most enzymes. 
During metabolism, acids are formed in considerable amount; 
bases, to a small extent. In muscular work which passes beyond 
physiological limits and demands greater supply of oxygen than 
is furnished, there is formed lactic acid and it seems, according 
to Zuntz, that the resulting fatigue is due to the formation of 
organic acids. Fatigue upsets the equilibrium of the reaction of 
the blood and tissues toward the acid side and every process, 
therefore, which tends to lessen acidity must be helpful in re- 
moving fatigue. In the stomach hydrochloric acid is formed 
from the neutral blood from which it withdraws acid ions, and 
this process tends to move the equilibrium toward the alkaline 
side. For this reason gastrie. secretion may be preventative of 
fatigue or the feeling of fatigue. Those substanees which incite 
gastric secretion must also lessen or remove fatigue, and I be- 
lieve that this assumption is what led Liebig to the idea that 
meat extract gives more strength and vigor to the body. Now 
we know that the fuel value of meat extract is very small, but yet 
we recommend it because it improves digestion, even though the 
appetite is lacking, and lessens the feeling of fatigue.”’ 

It ean be seen from these physiological principles that exercise 
calls into activity all the various functions of the body. It ealls 
for more food and better digestion. It quickens the circulation. 
It increases respiratory effort and promotes general metabolic 
activities. In doing this it throws an extra burden upon the 
body cells, which is valuable, providing the organism is able to 
stand it. Exercise is a very valuable stimulant to nutrition and 
metabolism; but, if the body is unable to furnish this extra en- 
ergy required, in order to carry on the extra activities, it will 


4The Influence of Sensory Impressions on Scientific Deductions, The Harve t 
J. B. Lippincott Company, Philadelphia, 1909-10. ; Pees i, 


PHYSIOLOGY OF REST 281 


suffer. From the fact that it produces heat and increases meta- 
bolic change, it is evident that it is contraindicated in fever. 

If sufficient oxygen is not furnished, as is the case at times 
where the muscular effort is extreme; or in cases where the effort 
is not so great but for other reasons there is a failure to supply 
oxygen in sufficient quantities, then lactic acid, an intermediary 
product of combustion when CO, is produced, is formed and re- 
tained in the muscles. The result is a decreased alkalinity of 
the blood. 

The importance of mental activity and nerve action must also 
be understood. It is but necessary to call attention to the fact 
that every cell of the body, consequently every activity, is pre- 
sided over by nerve control; consequently, if there is a disturb- 
ance in the nerve cells, the functions of the various organs 
will suffer. A person may be physiologically at rest as far as 
muscular exercise is concerned, and yet be at the height of ex- 
ertion from the standpoint of nerve action. 

In the discussion of rest and exercise we must not lose sight 
of the fact that thought and nerve action has no less important 
a place than physical exertion in our therapeutic consideration, 
as will be discussed more fully elsewhere in this monograph. 

The Physiology of Rest.—The importance of rest may be un- 
derstood when we recall that man spends about one-third of 
each day under conditions of physiological rest. To be sure, 
there is never a time when some activity is not carried on, but 
during sleep only such acts are performed as are necessary to 
maintain life. Physiological sleep is ideal rest. It is a time 
when mental activities cease; when sensory impressions and mus- 
cular activities, except such as are necessary for the preserva- 
tion of life, are inhibited; consequently, there is the least possi- 
ble call upon the organism for energy. While it is impossible 
to continue such absolute rest during the entire twenty-four 
hours, yet there are conditions met with in many diseases, par- 
ticularly in the one under discussion, when it is desirable to 
maintain as complete rest as possible. Not only does rest save 
the body cells from the expenditure of energy, but it also af- 
fords an opportunity for repair. When the body is at rest 
there is an opportunity not only to supply the needs of the 
limited cellular activity, which must necessarily go on, but to 
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have a surplus remaining which can go to repair loss or to pro- 
vide an excess of energy for future activity. There are times 
in such diseases as tuberculosis when rest becomes essential. It 
has been shown experimentally that overexertion in tubercu- 
losis causes a lessened resisting power; and it is the experience 
of every physician who has treated many cases of this disease 
that overexertion lowers vitality and permits an increase of 
bacillary activity. Many cases of clinical activity date from phys- 
ical overexertion. 

Rest and Exercise as Therapeutic Measures. While clinicians 
from time immemorial have suggested different degrees of rest 
and exercise in the treatment of tuberculosis, the first success- 
ful attempt to standardize exercise as a therapeutic measure 
was made by Brehmer, the founder of sanatorium methods. 
While Brehmer based the requirements of exercise upon a con- 
dition probably impossible of attainment, yet his experiment in 
the application of exercise is one that shows very keen observa- 
tion. Contrary to the plan which has been instituted by so many of 
his supposed followers, his application of exercise depended upon 
a careful estimation of the individual’s requirements and capa- 
bilities. He was convinced that tuberculosis was due to a small 
heart and, as a result of the small heart, the lungs were im- 
properly nourished; consequently, he hoped to obtain a better 
nutrition of the pulmonary parenchyma by foreing more blood 
through the lungs. To this end, he prescribed exercise, hoping 
to increase the size and power of the heart. Many of his 
followers, however, understood his teaching to mean nothing 
more than that exercise was a cure for tuberculosis. Dettweiler, 
his famous pupil, noticed that some patients were harmed by 
exercise, no matter how carefully it was prescribed; and, after 
noting the good effects of rest, went to the other extreme, and 
established the principle of rest as a therapeutic measure. The 
doctor’s personality was such that it started a reaction against 
exercise, and the theory of rest became the essential in the treat- 
ment of tuberculosis. For many years the pendulum has swung 
back and forth, and finally we are able to suggest as a safe and 
sane principle, that both rest and exercise are of value in the 
treatment of tuberculosis, but that each must be adapted to 
the requirements and capabilities of the individual patient, bear- 
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ing in mind both the patient as an individual and the condition 
of the disease. 

Rest should be prescribed whenever the patient is unable to 
exercise and, at the same time, store up energy for fighting his 
infection. Exercise, on the other hand, may be advantageously 
employed when the demands made upon the organism by it may 
be supplied without reducing the powers of defense which the 
patient needs for overcoming his infection. 

Dettweiler’s teachings are more generally followed and have 
exerted a greater influence upon the therapeutics of tuberculosis 
than those of Brehmer, partly because of a failure to study the 
demands of each patient, as far as exercise is concerned. It 
requires close attention to minutie to adapt exercise to the re- 
quirements of each individual. 

There comes a time in every case progressing toward im- 
provement and arrestment when exercise is best no matter if 
absolute rest has been necessary in the beginning of treatment. 
A physiological equilibrium is best maintained in the body un. 
der a certain amount of exercise. While rest is essential to life, 
in that it is necessary for the restoration of cellular waste, exer- 
cise is essential to the highest state of health and the best en- 
joyment of life. Therefore, where there are no contraindica- 
tions, exercise should be a part of the daily life of every indi- 
vidual; for by it his cells will be stimulated, his organs will 
functionate better, and he will be a stronger and healthier man. 

There are certain conditions that arise during the course of 
pulmonary tuberculosis under which rest is essential, and must 
be employed in the best interest of the patient; likewise there 
are times when exercise is equally advantageous. The discus- 
sion of these various conditions, as we proceed, is bound to over- 
lap to a certain degree; and further, the impossibility of arrang- 
ing their discussion in a perfectly logical order will be apparent. 

Prior to entering upon the discussion of rest and exercise, it 
is necessary to make clear that we are discussing clinical tuber- 
culosis. The old term ‘‘incipient tuberculosis’? has no place in 
modern medicine because we now know that ‘‘incipient tubercu- 
losis’? is a misnomer. Incipient tuberculosis is that form of 
glandular tuberculosis which is usually symptomless (or if 
symptoms are present they remain unrecognized) and which is 


284 REST AND EXERCISE 


associated with the primary infection, and is confined, for the 
most part, to the years of childhood. Clinical tuberculosis, on 
the other hand, is tuberculosis that produces recognizable clini- 
eal symptoms, and, in my discussion of rest and exercise, this 
form will be understood. 

Rest and Exercise in Early Afebrile Tuberculosis.—Tubercu- 
losis may be active and still be unaccompanied by pronounced 
symptoms. In many eases there is a long period during the ex- 
tension and development of the disease when bacteria are multi- 
plying and extending to new tissue and yet few or no recogniz- 
able symptoms are present. We are not justified in assuming 
that this period is free from the production and absorption of 
toxins. It is much more probable that the tolerance of the pa- 
tient’s cells is raised to such a degree that large quantities of 
toxins may be present without producing recognizable symp- 
toms. This supposition is justified by the common observation 
that exertion and overwork are promptly accompanied by symp- 
toms of an increased toxemia. During this period rest is de- 
sirable. It is unfortunate, however, that this period is not al- 
ways recognized. If the disease is at all extensive prior to the 
time that quiescence has been attained; it is often during rest, 
and nearly always during exercise, accompanied by some de- 
gree of malaise, a decrease in the patient’s endurance, probably a 
slight rise of temperature, and possibly some cough. The period 
represented by this condition may last a few weeks or it may 
last over a much longer time. If this condition could be diag- 
nosed regularly, and the patient be put on the proper treat- 
ment, including rest, he would be afforded the best opportunity 
of overcoming his infection. It is early tuberculosis that is 
most easily cured. It is unaccompanied by the grave pathologi- 
cal lesions, such as extensive necrosis and fibrosis, cellular degen- 
erations and complicating conditions which add difficulties to 
the advanced lesion. In the early eases of tuberculosis when 
the areas of involvement are small, any measure which will raise 
the balance of resistance in favor of the patient, may cause him 
to overcome his infection. Rest is a simple measure and one 
that relieves the patient of large demands and adds to his store 
of energy, as can be readily seen from the physiological discus- 
sion above; and, consequently, is a useful measure at this time. 
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During this early period of slight activity, the patient usually 
loses weight if he is exerting, and will gain weight if put at 
rest, showing that the balance could be easily turned for or 
against him. Extra exertion also calls for increased pulmonary 
ventilation, and this means extra work thrown upon the dis- 
eased lung. 

Rest should be a part of the treatment of every case of tuber- 
culosis during this period, and, if supported by other measures, 
helps to turn the balance in favor of a very large percentage of 
cases. In order to support this recommendation of rest early in 
tuberculosis, I wish to emphasize at this point that there is no 
time in ‘‘clinical tuberculosis’”’ that is too early for applying our 
best methods. Clinical tuberculosis is always serious. The 
chances for the patient’s recovery, unless properly cared for, 
are not more than one in four or five; while, if properly cared 
for, they are four or more out of five. If it were any other dis- 
ease than tuberculosis, to which we have become so accustomed 
and toward which we have become so hardened, it would be un- 
necessary to make any special plea for the adoption of the best 
methods at the earliest opportunity. 

Rest During Fever (Toxemia).—The importance of rest dur- 
ing fever, which must be considered only as an index of toxemia, 
can readily be understood. Fever is a symptom which is ac- 
companied by increased oxidation. More heat is formed in the 
body than can be properly eliminated because the toxins stimu- 
late the vasoconstrictors of the skin and prevent heat elimina- 
tion; hence heat equilibrium is disturbed and the body tempera- 
ture rises. Exercise under these conditions has two direct in- 
fluences in the way of increasing temperature. In the first place, 
muscular effort produces increased temperature and will add to 
the amount of heat which is already being produced as a result 
of the existing toxemia. In the second place, exercise hastens 
circulation, causes more blood to pass through the areas of in- 
fection; and, in this way, compels more toxins to escape into the 
circulation, thus increasing the number of toxins to be destroyed. 
It is also obvious that exercise calls for increased quantities of 
food, while fever diminishes appetite and digestive capabilities; 
consequently, exercise at this time can only be carried on at the 
expense of the patient. 
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Rest is more strongly indicated during fever than during non- 
febrile active tuberculosis, and all the reasons given in my dis- 
cussion above hold true during fever to even a greater degree. 

Fever in tuberculosis may be due to many different causes, 
but always suggests that an inflammatory process is present. 
Except in those cases where it might be distinctly of nervous 
origin, or due to some other extraneous cause, the height of the 
temperature may well be taken as an index of the toxemia and 
the severity of the tuberculous process. Inflammation demands 
rest, and pulmonary tuberculosis calls for the greatest degree of 
rest to the body and to the lung that is consistent with carrying 
on their proper function. Fever may be due to activity in the 
principal pathological process, an extension of the infection, a 
miliary condition, pleurisy, or certain complications upon the 
part of other organs, such as the intestines, the larynx, or 
meninges. All of these conditions require rest as a part of 
their treatment. If the disease is at all amenable to treatment, 
the temperature, as a rule, will be relieved to a certain extent, 
at least, by the application of rest; and, in many cases, the period 
of temperature will be cut short. 

In the discussions in the literature of tuberculosis as to the 
proper conditions for rest, the degree of temperature has as- 
sumed the most important place. The rule is quite general that 
all patients who are suffering from a temperature of 99.5° to 
100° should be treated with rest. 

I do not think that any such arbitrary rule should be made, 
because there are many conditions, aside from temperature, 
which are of equal importance in determining the application of 
rest. I am firmly convinced that all patients suffering from elin- 
ical tuberculosis should, at first, be treated with rest. As a gen- 
eral rule, it is safe to say that all patients whose temperature 
is reaching a maximum of 100° daily, should be treated with ab- 
solute rest, yet there are some exceptions to this, particularly 
in long chronic fevers, where it is expedient at times, to give 
the patient some relief from the monotony of the recumbent 
position, and also to give him the encouragement that comes 
from a little more lenient policy; but, the greatest departure 
from rest when permitted in these cases, should be that which 
does not tax his body to any extent, such as sitting in a chair, 
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or probably walking across the room. No extended walking 
should be permitted under these circumstances. It should be 
determined whether or not nervousness is an element in the tem- 
perature. Temperature is not always kept up solely by the in- 
flammation in the lung. There can be such a disturbance in heat 
elimination produced by certain nerve states as to cause a con- 
siderable rise of temperature. I have seen worry, discourage- 
ment, discontent, and anxiety raise the daily maximum tempera- 
ture from one-half to one degree, over a period of several days 
at a time, and I have seen these same influences cause several 
degrees of rise lasting only during the height of the nervous 
disturbance. 

One should not always expect immediate or satisfactory re- 
turns from the institution of rest. Rest is not a cure for tu- 
berculosis, nor is it a relief for fever, beyond a certain point. 
Fever is primarily caused by the toxins from the tuberculous 
process; secondarily, by the body activities; and if the rest, to- 
gether with other measures instituted, is sufficient to relieve the 
active inflammatory condition in the lung, or to reduce the oxida- 
tion processes within the body, so that the combined heat pro- 
duction lies within the point of the patient’s tolerance, then the 
fever will disappear. If not, it will continue; but, whether it 
continues, or not, rest is demanded. Many temperatures will 
return to normal, or nearly normal, after a few days or weeks 
of rest. Others will take a much longer time. I have kept pa- 
tients at rest for a period of many months before their tempera- 
tures subsided. In a few instances, I have been obliged to keep 
the patient at rest over long periods, even of one or two years, 
before a satisfactory subsidence of temperature was obtained. 
In these instances, from the pathological standpoint, I did not 
expect immediate relief, but I did expect the absence of exer- 
cise to relieve the patient of as much temperature as extra oxida- 
tion caused by exercise would cause. This it did. In other in- 
stances, no matter how long rest is maintained, temperature 
will continue, and the patient go on to death. 

One cannot intelligently carry out any line of treatment with- 
out having a fair knowledge of the pathological conditions pres- 
ent, because he must ever account for his symptoms by the 
process that is going on within the body of his patient. If he un- 
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derstands this he will apply his remedy with greater knowledge 
and less disappointment. He will be satisfied in knowing that 
his remedy is right whether the pathological changes yield in a 
satisfactory manner or not. 

Rest During Hemoptysis.—As has been discussed more fully 
in my chapter on hemoptysis, rest should be enjoined at the least 
show of blood. While this may seem overcautious, yet it is a 
wise precaution; for a small streak of blood, or a small mouth- 
ful may come from a minute opening in a large vessel. If rest 
in bed is adopted at once, together with proper mental quietude, 
blood pressure is lowered, and conditions favorable to closing of 
the vessel result. Such rest should be maintained until all dan- 
ger of hemorrhage has subsided. If the hemorrhage is due to a 
break in the vessel, exercise at this time, particularly strenuous 
exercise, may bring on a frank hemorrhage. 

While thus suggesting rest as the initial treatment of all 
hemorrhage I am not unmindful of the fact that the type of 
hemorrhage which I have discussed as being due to congestion or 
of local toxic origin, is relieved best by exercise. Such exercise, 
however, should be very mild, and conscientiously applied. Ow- 
ing to our inability to differentiate these types at first, how- 
ever, all hemorrhages should be treated by rest until it is defi- 
nitely found that the bleeding is of toxie origin, which will usu- 
ally require an observation of one or two days. 

The danger of small premonitory hemoptyses or blood spittings 
being followed by severe hemorrhage may be illustrated by a 
case which came under my observation a few years ago. 

A young man had been suffering from a chronic tuberculosis 
of the fibro-ulcerative type. He had not shown very marked 
activity at any time, although he had a slight rise of tempera- 
ture oecasionally. One day he expectorated a mouthful of blood. 
I urged him to be quiet, which he did. The next day the spu- . 
tum was free from color and he insisted on going to the city 
to transact some business; and went, against my advice. Being 
a medical man, he insisted that the danger had all passed. On 
his return from the trip, he alighted from the car, was taken 
witha hemorrhage, and expired a few minutes later. This is an 
instance where the fatal hemorrhage might possibly have been 
avoided, had the premonitory hemorrhage been treated with 
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proper respect. I have seen so many cases where a slight hemop- 
tysis preceded a severe hemorrhage that I have learned to 
treat all cases of hemoptysis with respect. I prescribe rest for 
a day. or two until the danger has been avoided, unless I am ab- 
solutely convinced that the process is of the toxic type. 

The Effect of Rest and Exercise Upon the Heart.—One of the 
most important organs to be considered in tuberculosis is the 
heart, therefore it must be given the most careful consideration. 
The heart bears the brunt of the fight in tuberculosis. Particu- 
larly is this true after the disease has become extensive. During 
all periods of the disease this organ is affected by toxins and 
also by disturbances in the inspiratory act as described in Vol. I, 
Chapter IX. From the inflammatory condition in the lung, with 
its destruction of tissue and obliteration of vessels, together with 
the catarrhal conditions of the air passages, and the emphysema 
which develops, the right heart is subjected to an enormous strain 
in order to overcome the resistance which is offered to the pul- 
monary circulation. Late in the disease the heart shares in the 
general wasting and degeneration and loses tone. When we add 
to this the fact that nearly all cases of advanced tuberculosis 
have the heart pushed and pulled out of place by compensatory 
emphysema and contraction, and bound down and embarrassed 
by adhesions, we see how difficult it is for this organ to per- 
form its work. In spite of all these conditions, the heart will 
often maintain an equilibrium and be able to carry on circula- 
tion in a very satisfactory manner; but these various difficulties 
impress upon us the care with which the heart must be regarded 
in pulmonary tuberculosis. The heart is given a certain amount 
of reserve strength, and, until this is used up, it is able to meet 
extra demands upon it; but, after this is exhausted, then its 
power to meet extra demands is gone. Exercise is carried on by 
extra oxidation. Extra oxidation means more blood to the part 
which alone can be furnished by the heart. Consequently, not 
only during the time that the disease is active, but at all times 
when the heart is laboring, it is the duty of the physician to pre- 
scribe rest, or an amount of exercise which will not go beyond 
the reserve power of the heart. There is another difficulty on 
the part of the heart which militates against exercise in tuber- 
culosis, and that is the reduction in the inspiratory act, together 
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with general wasting and flabbiness of the abdominal muscles. 
The increased amount of blood that is made necessary by exer- 
cise is drawn from the splanchnic reservoir. Owing to deficient 
inspiratory act, and reduced tissue tone, in pulmonary tubercu- 
losis, a relatively smaller amount of blood is delivered to the 
right heart than under normal conditions; consequently, the 
heart is, at times, unable to meet the extra demands, if they be 
at all great. 

During the period of active disease, accompanied by toxemia 
and temperature, the integrity of the heart muscle, as well as 
other tissues of the body, is affected in such a way that it is 
unable to do full work. Many are the times during the course 
of this disease when injudicious exercise will put a strain upon 
the heart which, if often repeated, will cause irreparable damage. 
I have seen many hearts that were so injured during the early 
stage of the disease that there was no possible opportunity for 
them to regain their tone; and, of course, the patient’s life was 
sacrificed as a result. 

Often, during the course of tuberculosis, the heart shows symp- 
toms of strain. This is particularly true in advanced tuberecu- 
losis after widespread destruction and fibrosis have occurred. 
This condition ealls for absolute rest, otherwise dilatation will 
result, and death may follow. There is a combination of symp- 
toms that is usually present under these conditions, but is usu- 
ally overlooked unless the observer is particularly watching for 
them. These are irritability, anxiety, insomnia, lack of ap- 
petite, disturbed digestion, and rapid heart action; in fact, the 
nervous group often comes before the increase in pulse rate 
is marked. Precordial pain, which is often found with dila- 
tation, is usually a symptom which comes on later, but this group 
of symptoms should make one think of heart strain and impend- 
ing dilatation, and should call for rest as the most important 
factor in therapy. 

Thus far I have considered more particularly the effect of rest 
upon the heart; but from the discussion one may ascertain the 
manner in which the heart is influenced by exercise, and when 
exercise may be judiciously employed. 

It will be recalled that one of the principles of Brehmer’s 
therapy was based upon the influence of exercise upon the heart. 
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While we do not consider the action of exercise upon the heart 
as being one of the greatest principles in the modern therapy of 
tuberculosis, yet the influence of exercise in strengthening the 
heart must be recognized. There comes a time in nearly all 
cases of tuberculosis which are progressing favorably when the 
heart is no longer affected by toxins, and when it has adjusted 
itself to the changes which have a tendency to embarrass it. 
When such a time comes, gradually increased exercise, carefully 
adapted to the heart’s strength, will increase its efficiency, rather 
than harm it. It should be entered upon cautiously, and the 
effect watched carefully. If the condition of the heart has been 
such as to make it necessary for the patient to remain quiet in 
bed, then the first exercise should consist simply of sitting up in 
bed; later, sitting in a chair, and then walking across the room, 
always observing the effect carefully. Exercise short of strain 
is valuable, but exercise accompanied by strain is followed by 
harmful results. When the heart has been subjected to severe 
strain, then the effect of exercise must be carefully watched. 
Sometimes exercise, under these conditions, is followed by a 
rapid heart’s action, which returns to normal very slowly. At 
other times, where there is a marked myocardial disturbance; 
instead of an increase in pulse rate, there is a decrease in the 
pulse rate following exertion. Both conditions call for a careful 
adjustment of exercise to the strength of the heart muscle. 
When the heart is injured, exercise to the point of dyspnea 
should be avoided. If the heart is responding to exercise in a 
satisfactory manner, it will soon be noted that the degree of 
rapidity of its action becomes less and less as exercise is per- 
sisted in; and that the number of contractions become normal 
quicker after the exercise is ended. If the pulse becomes more 
rapid and weaker, it shows that the exercise is not being borne 
well, and should be restricted or withheld for a time. 

Where a rapid extension of the pulmonary process is taking 
place; or where a pneumonie condition is present; or where, as 
a result of a rapidly destructive process widespread obliteration 
of the pulmonary vessels is throwing extra burden upon the 
heart, rest is, essential. Under all these conditions the heart 
muscle is weakening and the demands upon it are increasing. 
As a rule, rapid heart’s action calls for rest, whether the cause 


292 REST AND EXERCISE 


be in the heart muscle itself, in the condition of the vessels, or 
in the innervation of the organ. 

The Effect of Rest Upon Cough—During the periods when 
the disease is active, likewise when fibrosis is forming and con- 
tractions are taking place, exercise is prone to increase cough. 
Cough becomes a serious form of exercise in tuberculosis and 
becomes very taxing upon the patient at times; consequently, if 
it is excessive, rest should be demanded. Coughing should be 
discouraged as much as possible because it uses up the patient’s 
strength and, besides, has a tendency to cause a spreading of 
the disease, particularly by way of the bronchi; severe cough 
forcing the bacillus-bearing sputum into the bronchi, and plug- 
ging them. Because of its explosive action, it has a tendency 
to tear the delicate fibrous threads which nature throws out to 
heal the lesion; and it puts extra force upon the air vesicles, 
impairing their elasticity and causing an emphysematous condi- 
tion. Thus, rest may not only relieve the paroxysm of cough, 
saving the patient from extra exertion, but it also lessens the 
danger of injury to the lung. The importance of this is much 
greater than might seem at first thought. 

Rest When Dyspnea is Present—In pulmonary tuberculosis, 
the following conditions are present which favor dyspnea: re- 
duced pulmonary ventilation; decreased circulatory activity; and 
blood whose oxygen carrying power is reduced. When either 
of these, or any combination of these conditions is present, rest 
should be enjoined. The factor in common in all of these condi- 
tions, which favors dyspnea, is the lessened supply of oxygen 
to the tissues, which results in a decreased oxidation and acid 
retention. When sufficient oxygen is not supplied to the tissues 
lactic acid is formed and the degree of alkalinity of the blood 
is lessened, resulting in oxygen hunger or dyspnea. Exercise 
greatly increases oxidation; and when the power to properly 
supply the demands of the tissues for oxygen, is lessened, as it 
may be from either of the above conditions, acidosis must result. 
From this it may be seen that a perfectly normal acid-alkali bal- 
ance might be preserved while the patient is at rest, even though 
there is marked disturbance on the part of the respiratory and 
circulatory system and a marked decrease in the quality of the 
blood, and yet, if extra demands for oxygen are made by exer- 
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cise, the organism finds itself unable to supply it, and the result 
is an increased acidity, with the resultant air hunger or dyspnea. 

Every observing practitioner has noticed that patients are 
oftentimes comfortable and breathe with regular movement when 
at rest; but have dyspnea of various grades on exertion. When- 
ever we see the approach of dyspnea on exertion, exercise should 
be avoided, and should dyspnea be present, while the patient is at 
rest, we know that a serious condition exists. 


There is one exception to the last statement that should be 
mentioned. Dyspnea is often due to a fat, flabby condition, such 
as is produced when the patient has gained rapidly and is main- 
taining a weight far above his normal. Where such is the case 
dyspnea is not a contraindication to exercise, but demands that 
gradual exercise should be prescribed, beginning with very mild 
movement at first, and increasing to the patient’s tolerance, the 
latter being determined by the general condition of the patient, 
rather than by the amount of his dyspnea alone. 

When the Nutritional Balance is Against the Patient—When 
the patient is finding it difficult to gain, or is losing weight, his 
nutritional balance can best be maintained by rest. It is not 
always desirable to prevent loss of weight. There are seasonal 
changes which are natural. Every spring, as the warm weather 
approaches, a natural loss in weight takes place. In the fall, 
when the cooler weather comes on, a gain in weight also natur- 
ally occurs; but, when the patient is losing weight because of 
the pathological changes present, such loss will be increased by 
exercise, and will be checked or reduced to the minimum by 
rest. The reason why rest should be prescribed under such con- 
ditions is because of the extra demands which the exercise makes 
upon the responsive powers of the patient. If the demands for 
energy, caused by the disease present, when added to those made 
by the exertion of the patient, are greater than the patient’s 
recuperative powers can supply, then a loss of weight will ensue. 
If, on the other hand, exercise is able to stimulate a greater ap- 
petite, as it sometimes is, particularly when the demands made 
by the pathological process are slight, such loss may be more 
than made up and the weight increased. 

Overfeeding, as it was formerly carried out, was always most 
successful in putting on weight when the patient was at rest. 
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The Weir Mitchell treatment was also based on this physiologi- 


cal principle. The farmer, likewise, takes advantage of it in fat- 


tening his stock for market. It is found that if much exercise 
is permitted the weight does not increase as rapidly per unit of 
food as it does when exercise is limited; consequently animals 
are confined in pens when they are being fattened. 

When Nerve Exhaustion is Present.—The great majority of 
tuberculous patients suffer from some degree of nerve exhaus- 
tion. Tuberculosis is a chronic disease. It is often present for 
many years before it manifests itself as a clinical entity. Dur- 
ing this period, however, at intervals, the foci are active, and 
toxins, which have a particular action upon the nerve cells, are 
thrown out into the blood stream. By the time the disease has 
reached such a degree of activity as to produce recognizable 
clinical symptoms a degree of disturbance in nerve balance is 
present in practically all patients. In many instances this de- 
gree of neurasthenia is so marked that it is taken for the pre- 
dominant condition. 

It is evident that many patients who have been treated by the 
Weir Mitchell treatment for neurasthenia, have been relieved 
not only of their altered nervous state, but have been given the 
strength to overcome an active tuberculosis, which was the un- 
derlying factor in the nervous manifestations. 

It is necessary to give careful attention to the nervous side of 
patients. When I find one suffering from marked neurasthenic 
symptoms I always treat him with rest. I put no extra demands 
upon the body, but aim to relieve it as much as possible, both 
from the physical and nervous standpoints, until both the physi- 
cal and nerve balances have been raised, as I shall describe in 
greater detail later. 

A neurasthenic condition in tuberculosis demands sympathetic 
care rather than an attitude of criticism or blame. By the long 
continued bombardment of their nerve cells by toxins the thresh- 
old of response is lowered and the nerve discharge is sent out 
with less stimulus than would be normally required. Their 
cells discharge at a lower load than normal. In order to restore 
them to their normal nerve, as well as physical balance, rest must 
be maintained. Depressive emotions must be avoided as much 
as possible; and the patient must be made to understand that 
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he has pains, fears, discouragements, and a discontented frame 
of mind because this threshold of response in his nerve cells is 
below normal. When he assumes this attitude, he will avoid 
many anxieties and worries, the tone of his nerve cells will im- 
prove, and the threshold of response will be gradually raised. 
In carrying out treatment of this type, I have found rest to be 
essential. I have never been able to obtain the same cooperation 
and the same satisfactory result with a patient treated from the 
beginning with exercise as I have when rest was employed. The 
reason for this is that during rest ideal conditions for restoring 
lost power are maintained, while exercise tears down and makes 
extra demands, under conditions which are unfavorable for repair. 

Indications for Exercise.—It is well to ask at this point, ‘‘Under 
what conditions is exercise permissible in tuberculosis?’’ Nearly 
every serious condition which presents during the course of the 
disease demands rest. There are times, however, when these 
various complications and clinical symptoms disappear; then ex- 
ercise becomes an important measure. Exercise increases oxida- 
tion, calls for an increase in metabolic activity, keeps the body 
fluids moving, and, when no contraindications are present, it 
should be employed, always suiting it to the particular require- 
ments. When exercise can be utilized digestion and assimila- 
tion usually improve, sleep is promoted, and the activity of the 
various secretory organs, such as those of the skin, kidneys, and 
bowels is increased; therefore its usefulness cannot be ques- 
tioned. In early stage cases, after all activity is past, if there 
are no contraindications, such as mentioned above, an amount 
of exercise equivalent to a walk of from three to five or six 
miles per day should gradually be attained, according to the 
general strength of the patient. Advanced cases must take on 
exercise with greater care, particularly if there has been a 
marked loss of lung power and marked strain on the heart. I[¢ 
is not exercise in itself that is valuable, but it 1s the amount of 
exercise that the patient can take with benefit. 

Technic of Prescribing Exercise.—Where exercise is to be pre- 
scribed, the physician should know the distance between differ- 
ent points; and, where it can be done easily, it is best to know 
the distance by measurement, although it is not essential. In the 
city this can be done very nicely by prescribing so many blocks. 
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In the city, when I have patients who are able to walk, I start 
them out at first, walking only a single block; then I have them 
increase one block per day until five are reached. This is re- 
peated several days. Then I have them increase to ten blocks 
which they repeat for several days; then to twenty, then thirty, 
or forty, and even as high as fifty; never increasing more than 
one block per day. If they find at any point that the walk 
seems to cause tiring, I have them repeat that until they do it 
with ease. If the walking is interrupted for several days, for any 
reason, I have them resume at three-fourths, or half the distance 
they had attained. It is surprising to see how rapidly muscular 
power is regained. The patient whose maximum exertion may 
be that of sitting up three or four hours a day, may be started 
on walks and attain a distance of a mile within two weeks, and 
two miles, or more, within a month, without doing harm, provid- 
ing the conditions present do not eontraindicate such rapid in- 
erease of exercise. 

During the early weeks of treatment I keep all patients quiet. 
During this period we are learning to know them better and to 
obtain a fairly accurate idea of their disease and the various 
complications present. We also learn to know their individual 
weaknesses and their points of strength, and form a more or less 
accurate opinion of the degree of cooperation that may be ex- 
pected. Exercise cannot always be based upon the patient’s 
ability to take it without harm. Many times it is best to prolong 
the period of rest because of a disposition on the part of the pa- 
tient to take too great liberties when exercise is once permitted. 
It is such an easy thing to overdo and spoil one’s chanees of re- 
covery that careful supervision of exercise is imperative. 

There are certain times of the day when it is best for exercise 
to be taken. Strenuous exercise should not be taken immediately 
prior or immediately following a heavy meal. The objection of 
tiring cannot be interposed because proper exercise for the tuber- 
culous patient is always short of tiring; so, a little exercise prior 
to a meal is not wholly bad. Tiring immediately before meals,. 
no matter what the cause, should be avoided; for it takes away 
the appetite and decreases the digestive powers. It is always ad- 
visable, though not always practicable, to develop as high a de- 
gree of physical endurance, on the part of the patient as is con- 
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sistent with his general strength, before he is dismissed from the 
physician’s care. This cannot be done, however, in those cases 
which remain under treatment for only a short time. When I 
am able to keep my patients under my care as long as is neces- 
sary to obtain the best result, I keep them in bed most of the 
time, during the early period of treatment. This period varies 
from three to six or eight, or more, months. I then start them 
on exercises, the amount and strenuousness of which is carefully 
suited to the patient, the stage of his disease and the complica- 
tions present. I keep them at rest, if possible, until all activity 
has ceased and all contraindications, such as mentioned above, 
have disappeared. 

In order to relieve the monotony of treatment, a close personal 
supervision is maintained. Rest in bed is relieved after a few 
months by allowing the patient to sit up a few minutes each 
day. When the patient should be permitted to sit up in bed 
depends upon the individual and the degree of activity of his 
disease. I nearly always allow the patient to sit up in an easy 
chair while the bed is being made, from the start; and, when the 
symptoms of activity have subsided satisfactorily, as shown by 
the temperature and other conditions present, I increase the 
period of sitting up from five to ten minutes per day. When one 
and a half hours has been attained, I divide it between the 
morning and evening; and then add to each period, until the 
patient sits up for two or three hours per day. I then allow a 
little walking in the room, or probably to a neighbor’s room. 
When the patient can sit up, without doing harm, for four or 
five hours a day, a little more exercise is prescribed. At first I 
do not let the patient go more than one hundred feet from his 
bed; and then increase this gradually until he is able to walk 
a distance of one quarter or half a mile without tiring, or with- 
out harmful results. 

The rule in treating a chronic disease like tuberculosis is to 
make every point good. This applies to both the mental and 
physical side of the patient. While such precaution may seem 
extreme, yet the results will offset any criticism that may be 
made. I formerly accepted the general rule of making my de- 
gree of exercise depend largely upon the patient’s temperature, 
but was often confronted with the necessity of returning the 
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patient to bed, after he had been allowed a certain degree of 
exercise. Since I have adopted a more careful plan, however, 
such a thing is almost unknown in our institution, as to send a 
patient back to bed after he has been permitted to start his 
exercise. If the patient remains under treatment long, his tol- 
erance should be brought up under the careful supervision of the 
physician before he is discharged. This is where mistakes are 
often made in sanatoria. Patients are kept well; they live un- 
der ideal conditions; they are fat, but not strong; they leave the 
institution with its careful regime, its hygienic surroundings, 
and go back to their homes where there is constant temptation 
to break their routine; and, as a result, they begin losing weight 
and feel discouraged. If the result was not a satisfactory one; 
that is, if the disease had not become well arrested, it is not un- 
common for such a change to be followed by an early breaking 
down. If the patients could, and would, allow themselves suf- 
ficient time for treatment, they should be brought to a point 
where they can maintain nutrition on an ordinary dietary, and 
where they can endure exercise such as they will be called upon 
to perform when they leave the institution, before they are dis- 
charged. 2, 

Suitable Exercise for the Tuberculous—There is no doubt 
that injudicious exercise, or exercise at a time when it should 
have been avoided, has been responsible for the death of more 
tuberculous patients than any other measure. On the other 
hand, when the proper time arrives in the treatment of tuber- 
culosis, exercise is extremely important; but its character must 
be carefully suited to the patient. All things being considered, 
I am of the opinion that walking is the best form of exercise 
for the tuberculous patient, because the degree of exertion can 
be adapted to the patient’s needs more easily and more accu- 
rately than any other form of exercise. It is not like such com- 
petitive games as golf and tennis, which are entered into with a 
desire to win and where a definite amount of effort is essential. 
Walking can be interrupted, or stopped, at any point without 
interfering with the pleasure of others. Games of contest, on 
the contrary, always have a tendency to spur the individual on 
to a greater and often more prolonged exertion than his strength 
will permit. Tennis is not permissible because the degree of ex- 
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ertion is far too great. Croquet makes a pleasant game and re- 
quires a minimum of effort; but, even with this, we often find 
that the interest grows so acute that the patients will overdo. 
Quoits can be entered into by those who are free from activity. 
Walking should be entered into leisurely by those whose strength 
is materially undermined, while those who are able to take three 
or four miles readily may assume a more rapid pace. For those 
who are weaker the walk should be in the nature of a stroll. 
The pleasure of walking is greatly enhanced if the paths lie 
through pleasant surroundings. This also adds to the interest 
and offers the patient diversion for his thoughts. Walks should 
be on the level, particularly for those who are weak; or only on 
a slight grade. Hill and mountain climbing require so much 
extra exertion that the patient is very apt to overdo before 
knowing it, consequently, I rarely permit this, even to those 
who seem able to stand it. 

When exercise is being prescribed it is well to bear in mind 
that the patient must not go so far from home that he cannot 
return refreshed instead of tired out. If he finds himself tiring 
at any point he should stop and rest. The patient should not 
walk fast enough to cause coughing, shortness of breath, nor 
should the exercise require any rise in temperature, or undue 
activity on the part of the heart. These symptoms are proof that 
exercise exceeds the limit of safety. 

Horseback riding has often been recommended. The idea of 
Sydenham is firmly ingrained in the minds of the medical profes- 
sion. Personally, I consider horseback riding entirely too strenu- 
ous for the great majority of patients who are suffering from 
tuberculosis, or who have recently attained an arrestment. 

Horseback riding does invite the patient to be out of doors 
and in this way adds to the pleasure; but my observation of 
those who have tried to take their exercise in this way is that 
their interest is so much centered upon the ride that they forget 
that they are patients. 

‘‘Roughing it’’ has been thought to have special curative pow- 
ers for the tuberculous; but a moment’s thought given to the 
pathology of the disease, will show that only such value can 
come from ‘‘roughing it’’ as depends upon the life in the open 
and the stimulus from the particular surroundings. Thus, 
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‘‘roughing it’’ in pleasant places is of far greater value than 
in places which are tiresome. It must not be forgotten, however, 
that the invitation is constantly present for the patient to overdo, 
and go beyond his strength. My observation is that injury hap- 
pens to far more patients as a result of this measure than benefit. 

Automobiling is another form of diversion which is too often 
employed to the detriment of the patient. It is a diversion, but 
not a rational or valuable exercise. It tends to get the patient 
away from the regime necessary to best results, without giving a 
proper return. 

The patient suffering from tuberculosis must make up his 
mind that the arrestment or cure of his disease is more important 
than entertainment. If he expects to be entertained and find the 
cure of tuberculosis wholly pleasant, his chances of cure are 
decidedly few. If, on the other hand, he is willing to approach 
the treatment of this disease, with an understanding of the 
sacrifices which are necessary, then the question of amusement 
will not assume so important a place in his mind, and his oppor- 
tunity for obtaining a favorable result will be greatly enhanced. 

Diversion is essential, but diversion can be provided for the 
patients, particularly in sanatoria, by a well planned regime, 
starting in the morning and continuing the entire day, some- 
thing being done for the patient at frequent intervals. A regime 
like this will lessen the demand for amusement and make the 
time of treatment weigh less heavily upon the patient. 

In Southern California, and other localities, which are in close 
proximity to bodies of water, there is a desire on the part of 
patients, to engage in swimming. I consider swimming, particu- 
larly in the surf, or against the stream in rivers, as being one of 
the most strenuous of exercises. Aside from the strenuousness 
of such exercise, harm is likely to result at times by patients 
failing to react. If they stay in the water long enough to become 
tired their reacting powers are reduced. Then, if the skin is not 
rubbed sufficiently, and measures are not induced to quicken the 
circulation, chilling is apt to follow; and is, at times, followed 
by serious result. I have seen numbers of cases of hemorrhage, 
pleurisy, and pneumonia follow surf bathing; and innumerable 
cases where activity was started up as a result of such injudi- 
cious exercise. 
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Such games as cards, checkers, chess, and dominoes offer very 
valuable diversion. Entertainments, either musical, or literary, 
are also valuable in giving the patients a change of thought; but 
the extent to which games and pastimes will be resorted to will 
depend largely upon the physician who is treating the case. His 
personality and power to obtain cooperation will often reduce 
the necessity for diversion. 

Graduated Exercise.—Graduated exercise, as carried out in 
the modern treatment of tuberculosis, is a genuine contribution 
to the therapy of this disease. The systematic work done by 
Marcus Paterson® deserves more than passing attention. While 
we may not agree wholly with the ideas of this writer, yet he 
has developed a plan whereby patients’ resisting power may be 
gradually increased by permitting them to do only such work as 
they are able to do without producing certain symptoms, which 
he has interpreted as being due to an autoinoculation, or over- 
dose of tuberculin from their own tissues. 

Paterson is extreme in his use of rest during the period when 
the patient is intolerant of exercise, meaning by this when he 
will have a rise of temperature, headache, or other symptoms 
which are attributed to extra toxemia upon exertion. 

It has been observed that tuberculous patients gradually be- 
come dependent and seem disinclined to work. It is due to the 
patient in explanation of this fact that it be understood that 
tuberculosis is a chronic toxemia which exerts a deleterious 
effect upon the nerve cells over a long period of years, and, 
through them, interferes with all cellular activity; consequently, 
it is not surprising that patients should eventually lose their 
nervous stability and suffer a diminution in their natural energy 
and ambition, and assume an attitude of indifference. The best 
way to overcome this would be to prevent tuberculosis from 
being a long drawn out chronic toxemia, that is, bring the dis- 
ease to a healing early in the life of the patient; or, at least, 
as soon as it manifests itself clinically. If the disease has ex- 
tended so as to produce, directly, or indirectly, marked nervous 
instability and physical deterioration, it is impossible to re- 
store the patient to a 100 per cent efficiency. 


5Auto-Inoculation in Pulmonary Tuberculosis, James Nisbet & Company, Ltd., London, 
1911. 
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Much can be done, however, to prevent the patient from be- 
coming lazy and indifferent by gradually developing his powers 
of tolerance during the period of treatment. It is very impor- 
tant that members of the working class, at least, should go 
through tuberculosis and still retain their earning capacity; and, 
unless careful attention is paid to gradually increasing the pa- 
tient’s tolerance for exercise, this object will not be attained; 
and, because of this, I have become more and more a convert to 
the idea of making exercise an important factor during the last 
months of treatment of all of my cases of tuberculosis that have 
reached an arrestment. 

The amount of exercise that each patient can do, and do ad- 
vantageously, will differ greatly. Sometimes a patient with a 
comparatively early lesion will be able to do very little, while a 
patient with a widespread infection may be able to do heavy 
work and still improve his health. 

In the development of Paterson’s idea of graduated labor, the 
first exercise which he prescribed is that of walking, the distance 
being gradually increased up to ten miles per day. When the 
patient reaches this stage he is given a basket, and made to carry 
mould or dirt for spreading on the lawns or other purposes. 
Then, after a month, he is given a small spade and permitted to 
dig about five minutes at a time, followed by an interval of five 
minutes’ rest. After carrying out this degree of labor for a 
few weeks those who are able to stand it best, are ‘‘allowed to 
work as hard as possible with their small spades, without an 
interval for rest.’’? Then, as they become able to carry on work 
of this kind without any ill effects, they are given larger spades 
and shovels and permitted to do more strenuous work. 

The great difficulty in establishing a method of this kind is 
to be sure that the patient does not overdo. The tuberculous 
patient is very apt to underrate his disease and overrate his 
ability to do, particularly if he is doing something in which 
he becomes interested or something that pleases him. He is 
also liable to misjudge the necessity of care. Paterson adjusts 
his work to his patients with great precision. He watches the 
temperature and other symptoms very carefully, and believes 
that a rise of 99° F., coming on with work, is an indication that 
the exercise is too violent. He explains the rise of temperature 
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as being due to the inoculation of too large a dose of tuberculin 
from the patient’s own focus. A patient having a rise of tem- 
perature to 99° during work is ordered to bed, with rest, for a 
few days, after which he is put on less strenuous work for a 
short time until he is able to resume the work which he had 
done preceding his overexertion. 

Paterson makes the rule that loss of appetite, presence of 
headache, and rise of temperature are dangerous symptoms, 
which it is ‘‘fatal to ignore.’’ 

From my study of the physiology of exercise, and realizing the 
difficulty with which patients suffering from tuberculosis are 
able to bring about the ideal conditions for the proper ex- 
change of oxygen and carbon dioxide, I cannot help thinking 
that many of these slight rises of temperature and headaches are 
due to a storing up of lactic acid in the system, rather than an 
increased autoinoculation of tubereulin, and that the rise of 
temperature is an index of increased metabolic activity not 
wholly representing the destruction of increased toxins, but an 
increased oxygenation caused by the muscular work and de- 
creased elimination. No matter whether the explanation is cor- 
rect or not, Paterson’s idea of graduated exercise is in accord- 
ance with sound physiological principles, and, if his methods 
are carefully carried out, patients will be discharged from their 
treatment in the best possible condition for earning a liveli- 
hood. I feel that the principle carried out by Paterson is ex- 
tremely important from both the standpoint of the patient as 
an individual and as an economic member of society. 

The success of Paterson’s work is a tribute to his personality. 
Its success in other hands has been in accordance with the physi- 
cian’s knowledge of the principles underlying it, attention to de- 
tail, and the degree of enthusiasm with which he undertakes its 
application. 

Rest Hour.—No matter whether the patient is treated by rest, 
or whether he is allowed some exercise, it is very important that 
he should observe a period each day during which time a condi- 
tion as near physiological rest as possible is maintained. The 
hours from waking to retiring are too long for the average pa- 
tients suffering from a chronic strength reducing disease like 
tuberculosis. They approach the end of each day in a condition 


304 REST AND EXERCISE 


of partial exhaustion, unless rest is interposed. We owe the 
establishment of a rest hour to sanatoria. Where patients are 
treated in institutions it is easy to make a rest period part of 
the general routine. This rest hour breaks the day and makes 
two short periods of activity instead of one long one. The pa- 
tient awakens in the morning, pursues the activities which are 
permitted until one or two o’clock—whenever the rest hour 
begins, and then has complete rest, without visiting or reading; 
sleeping, if possible. The rest period should usually be about 
two hours long during the stage of active treatment. As a re- 
sult of the rest period, the patient is refreshed and spends the 
remaining portion of the day in a condition of high resistance, 
instead of that of partial exhaustion. This gives the protective 
forces of the body a better chance to operate. It is diffieult to 
make patients keep rest hour conscientiously. They do not see 
the importance of it, as do those who are managing the ease; 
consequently, it must be insisted upon and urged, otherwise 
many patients will grow eareless in its observation. 

Few people know how to rest. This is one place where the 
physician must explain earefully, so that the patient will 
thoroughly understand the purpose of this therapeutic measure. 
Reading is not resting; playing games is not resting. The pa- 
tient should give himself the benefit of as great a degree of 
mental and physical rest during this period as he possibly can 
after conscientiously trying. Sometimes patients insist that they 
eannot rest, that they are too nervous, and that the attempt 
makes them restless. These are the patients, above all others, 
who need rest most. The patients who can take rest hour easily 
and readily do not need it nearly as much as the high spirited 
individual, who is always overexerting and facing a nervous 
explosion, and feels that he must keep moving or doing some- 
thing in order to control his forces. Such patients live too fast. 
A period of relaxation during each day is invaluable to them. 
Lying flat on the back without pillows, on a firm bed, is a valu- 
able means of helping the patient to gain self control. It relaxes 
the muscles of the body to as great a degree as possible; pre- 
vents undue tiring and enhances the total resisting power of 
the patient. 

Rest and Exercise for the Lung.—It the alveoli of the lung 
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were spread out they would cover an area of from one hundred 
to one hundred and forty square yards. In these alveoli the 
capillaries are minute,—so small that the blood corpuscles travel 
through them singly. On the other side of the blood, in intimate 
relationship with the vessel walls is the alveolar air. This in- 
timate relationship is provided in order to make the exchange 
of oxygen and carbon dioxide take place readily. Oxygen is 
taken up and carried by the corpuscles, plasma and lymph, 
while carbon dioxide is given off from the same sources. Man 
is fortunately given a larger amount of pulmonary area than is 
required for the purpose of carrying on oxygenation. He can 
suffer a considerable diminution in this area without great in- 
convenience. He can lose one-third of his lung and still live 
an active life. He can exist at rest on one-half the normal vol- 
ume. The comparatively small amount of lung area that is 
consistent with life was impressed upon me a few years ago at 
the postmortem of one of my patients. This man had travelled 
from Portland, Oregon, to the sanatorium one month prior to 
his death. His left pleura was completely filled with pus, there 
being no functionating lung. The upper lobe on the right side 
was a cavity, there being only a shell about one-half inch thick 
surrounding it. The lower lobe contained cavities at the apex 
and was one mass of scattered caseous tubercles. Of course, 
such a condition is inconsistent with exercise. On the least ex- 
ertion, even turning over in bed, the patient suffered from dysp- 
nea. How he had existed and taken this long trip so shortly 
before his death is difficult to understand. 

There has been considerable discussion in tuberculosis litera- 
ture on the subject of deep breathing versus rest of the lung. 
Some men invariably prescribe deep breathing. This is particu- 
larly true of those who teach physical culture. It is the almost 
universal opinion among them that deep breathing will pre- 
vent tuberculosis or, when present, will cure it. This idea is 
‘held by many laymen. It is not uncommon to hear the expres- 
sion that such a person could not have tuberculosis because of 
being a singer and being accustomed to take deep breaths. Such 
statements are not based on scientific reasoning. Deep breath- 
ing is neither a prevention nor a cure for tuberculosis. Deep 
breathing hastens the circulation. It sucks the blood from the 
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venous reservoirs, and relieves circulatory stagnation. It also 
improves oxygenation. Consequently, when no contraindications 
are present, it is of value; but, when there is active inflammation, 
harm may be done in other ways, which will more than overbal- 
ance any supposed good. 

As a result of deep breathing, the circulation is hastened 
throughout the lung; as well as in the general system and an in- 
ereased amount of blood forced through the active inflamma- 
tion in which toxins are being formed. These toxins are forced 
out into the circulation and make extra demands upon the vital 
forees for their destruction. 

When the disease is active, the bronchi contain secretions. 
Deep breathing has a tendency to aspirate these secretions into 
the areas which are not already involved, and spread infection. 
Deep breathing may also cause a seattering of infection by way 
of the lymph channels. As far as the seattering of infection is 
concerned, it seems that conditions favorable to it exist on both 
deep and shallow respiratory movement. Quiet to the lung 
favors stagnation in the lymph and blood current and this favors 
implantation through lymph channels; while increased motion 
eauses the contents to be aspirated into unaffected bronchi, favor- 
ing bronchogenic dissemination. We can form our judgment, as 
far as the necessity of deep breathing is concerned, from nature. 
While the inspiratory act is both voluntary and involuntary, yet, 
whether we think of it, or not, respiration is carried on, and the 
body requirements for oxygen are satisfied. If there should be 
a deficiency of oxygen in the tissues, the result is a decreased 
alkalinity of the blood and acid retention. This at once causes 
eonditions which stimulate the respiratory center and eall for 
inereased pulmonary ventilation; and this condition is met by 
more frequent or deeper respiration. When the requirements 
are great, the accessory mechanism of respiration will be ealled 
into action wholly as an involuntary matter. It was formerly 
thought that the tuberculous patient was particularly suffering 
from a need of more oxygen, and that this was met by deep 
breathing. The fact that he did better when put in the open 
air was taken as proof of the supposition; and now that we know 
that the effects of open air do not depend on increased oxygen 
supply, the beneficial or injurious effects of deep breathing must 
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result from other factors such as mentioned above. Deep breath- 
ing and cough are both harmful forms of exercise as long as 
the pulmonary disease is active and should be avoided as much 
as possible. 

The question of rest to the lung assumes special importance 
today since the treatment of tuberculosis by artificial pneumo- 
thorax has been instituted. The theory of its application is that 
by compression the lung is put at rest, the circulatory and lym- 
phatie circulation are slowed, and, in this way fewer bacilli as well 
as toxins escape into the general circulation. Necrotic areas are 
compressed; the destructive process is checked; and small ecav- 
ities are obliterated. The effect of this is to relieve the system 
of its toxemia; and, to the extent that this is accomplished, the 
patient’s vital reacting powers are improved. It is necessary to 
state, however, that where compression is instituted, we have no 
guarantee that the compression will take place primarily or par- 
ticularly in the diseased area. It seems to me quite probable, 
on the other hand, that where a partial compression is done, that 
the normal pulmonary tissue is more apt to be compressed than 
the pathological tissue. The work done by the compressed lung 
must be thrown on the uncompressed portion, resulting in a 
distention of the air cells and an increase of pulmonary activity 
which, according to the theory that rest is the important thing, 
should start up activity in diseased areas in the uncompressed 
portion. This it does at times. That there is efficacy in this 
lung compression in many eases of tuberculosis cannot be 
doubted. That it is not the ideal treatment for tuberculosis is 
equally true. 

The effect of this compression of a large portion of the lung 
upon the pulmonary ventilation and the circulatory system must 
be carefully considered. Both the beneficial and harmful effects 
of this measure are discussed in Chapter XLIV, page 307. 


CHAPTER XXXIX. 
FOOD. 


Suitability of Foods—Errors in diet should be avoided as 
much as possible where a high state of nutrition is desirable. 
Errors in diet may be due to the eating of the wrong kind of 
food, or to eating too much or too little food, or to eating food 
which is not suited to the nutritive requirements of the patient 
or the peculiar digestive condition present. 

The question of the proper diet both in health and disease is 
one which at the present time is in a state of transition. 

Nutrition may be maintained at different times on variable 
diets; but, what we would like to find out for the tuberculous 
patient is, does he have any specifie requirements; are there 
any forms of diet that will aid him more than others in over- 
eoming his disease? The question is one that so far has not 
been properly answered. “Scientifie men have not been able 
to agree upon a proper diet, and laymen have been more or 
less influenced in their ideas of diet by unscientifie faddists. The 
average layman would give as his opinion that the best food 
is that which he likes best; and he considers the proper prepara- 
tion of the food as that which he is accustomed to, and which 
appeals to his palate. Physicians, on the other hand, have 
been led into the error of associating the value of foods with 
what they consider ease of digestion and have taken as their 
standard the time required for the food to leave the stom- 
ach. As Cohnheim? says: ‘“‘If the question is asked what 
foods are easily digested, and what foods are not, the answer 
usually given is that carbohydrates, fine bread, sugar, and 
finely divided meat are easily digested, while fats, fat meat and 
meat taken in large pieces are not. Why this answer? We 
all know that the chief seat of digestion, the most important 
organ of the alimentary canal, is the small intestine. Stimuli 
which come from the wall or the inner surface of the duodenum 


*The Influence of Sensory Impressions on Scientific Deductions, The Harvey Lectures, 
J. B. Lippincott Company, Philadelphia, 1910. 
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and the upper jejunum provoke or check the opening and clos- 
ing of the pylorus and the movement and secretion of the stom- 
ach. They also provoke the secretion of the bile and pancre- 
atic juice. 

“The greater bulk of the food is digested and absorbed in the 
small intestine. Hence it should follow that an easily digested 
food is the one which is quickly digested in the small intestine, 
with the minimal amount of work. We usually find, however, 
that in recommending a food as easily digestible, the chief 
importance is laid on the quickness with which it leaves the 
stomach, * * * * Buta study of the composition of the chyme 
passing through the pylorus in each instance (experimentally 
proved on dogs) showed that the chopped meat had undergone 
much less solution and digestion in the stomach than the meat 
in large pieces. The latter was converted almost completely 
into peptone, and one-fifth had been absorbed before leaving 
the stomach. Of the chopped meat 40 per cent had not been dis- 
solved by the pepsin. This shows, then, that meat in large 
pieces requires more work on the part of the stomach than the 
chopped meat, but that the latter requires more work on the 
part of the intestine.”’ 

Vegetarianism.—There is considerable discussion these days 
between the vegetarians and those who believe in including meat 
in the general diet. This has extended in certain quarters to 
the treatment of tuberculosis. Such a discussion seems to be 
trivial and yet it is of considerable importance. In order for 
the tuberculous patient to maintain his normal nutritional 
equilibrium, it is necessary for him to have all forms of food. 
He must have proteins, carbohydrates, fats, and salts. Proteins 
are furnished best in animal food; and as such, are easier 
than the proteid of plants to digest; but, on account of certain 
sentimental notions, and, in part, on account of a supposed dan- 
ger, there has arisen opposition to the protein diet. It has 
been noticed that patients who eat large quantities of meat at 
the expense of vegetables, cereals and fats, have constipation; 
and, secondarily, patients who suffer from constipation have a 
chain of symptoms such as lack of appetite, headache, feeling 
of heaviness, dullness, and inability to perform work. When 
these patients are put on a vegetable diet they often lose these 
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symptoms, consequently the conclusion is drawn that meat is 
the harmful factor. The real cause of the symptoms complained 
of, however, is most probably the fact that the individual is eat- 
ing too much meat or not receiving sufficient cellulose to produce 
normal peristaltic movements in the bowel; consequently is suf- 
fering from stasis, and a consequent decomposition of the in- 
testinal contents, with absorption of poisons from the alimen- 
tary tract. When this condition is relieved by following a 
vegetable diet, the wrong deduction as to its cause is apt to 
be drawn. The blame is laid on the meat when it should be 
laid on the fact of there being too much meat or too small a 
vegetable intake to go with the meat. When the dietary is so 
framed that the patient eats a moderate quantity of meat, but 
along with it, takes sufficient vegetables to produce the normal 
peristaltic movements, the above mentioned symptoms disap- 
pear just as readily as when meat is entirely eliminated. Ani- 
mal albumen, such as is found in meat, eggs and milk, is a very 
important part of our dietary for the tuberculous and should 
be preserved if possible, because it fills a need and furnishes the 
patient with an essential form of food; and in such form that it 
can be digested with comparative ease. It is not necessary, how- 
ever, to use meat and eggs as freely as is often done. The harm 
is not in meat, but in too large a proportion of meat. The influ- 
ence of the vegetarian in calling attention to the useless as well 
as harmful consumption of large quantities of meat has been 
shown in a more rational use of animal food. 

Overfeeding.—The question of the amount of food to be em- 
ployed in the feeding of the tuberculous patient has changed 
materially in recent years. In a monograph published eight 
years ago,” the writer said: 

“The evil effects of forced feeding are most pronounced on 
the part of the gastrointestinal tract. The stomach often mani- 
fests rebellion against it in the form of nausea, and, if this warn- 
ing is not heeded, chronic indigestion, either with or without 
dilatation may ensue. The intestines show their disapproval of 
it by disturbances in their functions. The patient may have 
an undue amount of gas formation causing a feeling of full- 
ness and discomfort, or he may suffer from obstinate constipa- 


?Pulmonary Tuberculosis, William Wood & Company, New York, 1908. 
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tion, or he may have two or three loose mushy passages a day 
often containing undigested residue. A common symptom also 
is a pain in the lower part of the abdomen, this pain may be 
increased by the taking of all forms of food. Dizziness and 
headache are also common symptoms. Upon the part of the 
heart, overfeeding is shown by an increase in the pulse rate. 
There is no question but that the kidneys are often injured by 
overfeeding.’’ 

It has long been a common observation that patients who are 
below their normal body weight, as a result of illness, usually 
regain this weight coincident with their improvement. Tubercu- 
losis, particularly advanced active tuberculosis, is one of the dis- 
eases which is attended by a pronounced waste of body tissues, 
as its name ‘‘consumption’”’ implies. Therefore, when science 
began to cope with this disease it was but natural that the ques- 
tion of nutrition should have become an important one; and, so 
important a place did it assume that it led the medical profes- 
sion into confusion and error. There was a failure to recognize 
the difference between a high state of nutrition and an increase 
in body weight. 

It was found that tuberculous patients could be made fat by 
giving them large quantities of food. It was even found that 
their body weight could be raised to and beyond their normal 
and be maintained for a length of-time by the use of enormous 
quantities of food. This increase in weight was looked upon as 
an index of the patient’s general improvement, and a gain of 10, 
20, 30 or 40 pounds was heralded as a great achievement in the 
treatment of a given patient. 

Experience, however, has shown that there is a great differ- 
ence between these enormous gains in weight and nutrition. The 
truth, while slow in making itself felt is now fairly well estab- 
lished among the best clinicians. It signifies very little to the 
patient suffering from tuberculosis that, by ingesting enormous 
quantities of food, he is able to make a large increase in his 
body weight; but, it signifies very much if, by eating moderate 
quantities of food, quantities such as would be employed by a 
person in normal health, he is able to put on weight. The latter 
is nutrition; the former fat. 

An important principle in the dietetic treament of tubercu- 
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lous patients is that while a high state of nutrition is to be aimed 
at, fat is to be avoided. Nutrition must be looked upon as 
strength, fat as useless and harmful weight. 

The evil effects of large increases in body weight must not be 
underestimated. Fat people are not healthy. They are con- 
sidered poor risks from the standpoint of longevity. They are 
prone to suffer from diseases of the heart, arteries, and kidneys. 
This can be readily understood. The heart and kidneys of an 
individual are sufficient to care for a certain body weight. For 
example, let us take a normal weight of one hundred and fifty 
pounds. Let this increase by one-third to two hundred pounds. 
The organs must still eare for the two hundred pounds although 
they cannot inerease in strength and size in proportion. The 
result is an overstrain and a weakening of the organs. Thus, 
the man who weighs one-fourth or one-third more than his nor- 
mal is at a disadvantage instead of an advantage. In the tuber- 
culous this is especially serious because the heart is already 
overburdened and weakened by the disease; and when the 
weight is inereased by overfeeding it is usually added quickly 
without giving the organs time for adjustment. 

Tuberculosis is not as apt to spread in patients who are in a 
high state of nutrition as in those who are in a low state; but we 
have all seen it make rapid progress in patients who were simply 
fat. 

Any patient with reasonable powers of digestion and assimi- 
lation ean be made fat by overfeeding; but when this has been 
done little or nothing has been gained. The patient, however, 
who gains his lost weight on a physiological diet consisting of 
normal quantities of food must be looked upon as being more 
resistant than when his weight was low. 

Based upon the erroneous idea of fat being beneficial, over- 
feeding was established as one of the essentials in the eure of 
tubereulosis. This extraordinary procedure was applied to all 
patients without discrimination. Patients in the early stages of 
the disease, who had lost but little or no weight, were overfed the 
same as those who had lost many pounds. Authority had ree- 
ommended it and it had to be followed. When we look back at 
the results of this overfeeding, and I might say, we do not have 
to look far, because overfeeding is still being practiced too com- 
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monly, we find that the patient was often made fat, but that his 
disease continued to extend. We find, as a result of the over- 
feeding, serious disturbances on the part of the gastrointestinal 
tract such as dilatation of the stomach, colitis, constipation, 
diarrhea, and inflammation of the kidney. While the patient 
may have been improved for the time, in case his treatment was 
begun early, if the disease went on for some time, he was often 
in a serious condition because of the disturbances which had 
been produced by overfeeding. I have seen many instances 
where the effect of overfeeding was finally the cause of the 
death of the patient. We find many patients, who, besides three 
Square meals a day, have taken five or six eggs and one or two 
quarts of milk for a prolonged period of time until their diges- 
tive and eliminative systems have been ruined. When they find 
themselves unable longer to keep up the use of these quantities 
they lose weight rapidly. 

It is almost impossible to realize the extent to which over- 
feeding has been carried. I do not doubt that future medicine 
will look back upon this practice as one of the strangest vaga- 
ries of medical practice. The writer personally must plead guilty 
to the charge of overfeeding, although he never carried it to the 
extent that many have done. In his early work in the treat- 
ment of tuberculosis at a time when he was apt to accept the 
dictates of authority without question, he gave large quantities 
of food because the authorities said so; but long since he has 
learned that where authority clashes with common sense, at? is 
better to follow the latter. 

Overfeeding, or forced feeding, as we sometimes call it, is 
permissible at times, but it should not be carried on for a pro- 
longed period. It is not possible for the digestive and elimi- 
native organs to care for large quantities of food for a long 
time without harm resulting. Now and then, however, we 
will find patients who will not improve on ordinary amounts 
of food. It is possible that the fault is with us and not with 
the patient. It is possible that we do not know just what this 
particular patient requires; but until we have obtained this 
knowledge, I suppose we will have to lay aside judgment and 
use overfeeding in these cases. In such cases it is not only 
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permissible, but probably the best thing that we know to do at 
present. 

Underfeeding.—Many patients who are suffering from tuber- 
culosis are inclined to take too little food. We see the young 
girl, who is in the habit of living on sweets and salads; we 
even run across grown people who are in the habit of picking 
at this and that, eating the things that they like and omitting 
things which they do not particularly care for. Such patients 
are necessarily undernourished and if such underfeeding has 
been carried on for a prolonged period of time the effect shows 
upon the patient. The musculature is usually below normal, the 
nerve tone is below par, the patient’s endurance is reduced and 
her resisting power to disease is very much below what it should 
be. We find many of these cases among the tuberculous the 
same as we do among the non-tuberculous; and it is the duty of 
the physician to help them overcome their vicious habits of eat- 
ing, if possible. Many of the cases described by Stiller* as 
asthenia congenita universalis belong to this class. The method 
which I have suggested of having the patient keep an accurate rec- 
ord of what he eats, has proved very helpful to many of these pa- 
tients in overcoming this habit. Often when they themselves see 
how little they are eating they strive to increase the amount. 

Not only do we have the naturally small and insufficient eater 
among our tuberculous patients, but many whose appetites are 
temporarily or permanently impaired as a result of the disease. 

This loss of appetite may be due to the toxins and come on 
at any stage of the disease; it may be of reflex origin; it may 
result from an overburdened heart muscle; it may be due to 
many different disturbances in the function of the gastroin- 
testinal tract or to actual pathological changes. It is often an 
early symptom of tuberculous involvement of the intestine, and 
sometimes due to mental depression and discouragement. Its 
seriousness depends on the length of time that it lasts and the 
degree of activity of the tuberculous process. 

During this period of lack of appetite the physician’s skill 
and the patient’s will power are often taxed to the limit. Know- 
ing that many of the causes are temporary and removable, the 
cause should be determined when possible, so that extra effort 


8Die Asthenische Konstitutionskrankheit, Stuttgart, Ferdinand Enke, 1907. 
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may be put forth when relief is possible. It is in these cases 
that we often resort to milk and eggs to the great advantage of 
the patient. Nutrition should be maintained at as high a point 
as possible so that when the cause of the inability to take food 
is removed, the patient’s body cells will be able to react and 
assimilate food. 

Rational Diet.—Quoting from the writer’s monograph‘ on 
tuberculosis, ‘‘A rational diet is one which suits the needs of the 
particular patient in question. There can be no one diet for 
all cases any more than there can be one suit of clothes to fit 
all patients. However, there are certain definite proportions of 
proteins, fats, and carbohydrates which can be taken as a stand- 
ard and then the amounts varied as seems best. I am in the 
habit of telling my patients that I want them to eat the least 
amount of food on which they can gain weight satisfactorily. 
Such a policy does not impair the digestive system, nor does it 
in any way overburden the kidneys. 

“Dr. Goodbody, Dr. Bardswell, and Mr. Chapman® made a care- 
ful study of the effect of various amounts of food upon tubercu- 
lous patients, and endeavored to put the feeding of such pa- 
tients upon a scientific basis. Their observations were made 
upon six patients. The amount of food consumed was carefully 
determined by first weighing the amounts served, and then 
also weighing any portions that were left uneaten. The urine 
and feces were carefully collected, weighed and analyzed in 
order to show the amount of food retained. 

‘‘These patients were tested on an ordinary dietary, then one a 
little more liberal, and, finally, a much more liberal one. Their 
results show that the most suitable daily dietary consists of 
about— 

41% ounces of proteins 


5 ounces of fat 
101% ounces of carbohydrates 


‘‘An objection might be raised to this suggested dietary that 
the number of cases is too small; and, it might also be said 
against its adoption as a general measure that patients of differ- 
ent character and from different walks of life and under dif- 


4T,oc. cit. ; : 
5SMedico-Chirurgical Transactions, vol. Ixxxiv, 1902. 
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ferent climatic conditions would show different results. It would 
be profitable to have similar experiments made upon a larger 
number of patients of different environments, suffering from 
various forms of the disease, in widely scattered localities, to 
see if there would be any great variation from the above. 

‘“‘Tt is interesting to compare this with what is considered a 
standard dietary for a man at moderate work. According to 
Voit such a man should consume about— 

4 ounces of proteins 


2 ounces of fat 
16 ounces of carbohydrates 


‘‘Burton Fanning,’ in an admirable discussion of the subject of 
diet, quotes the above experiments approvingly, and gives the 
following as a standard dietary: 


APPROXIMATE VALUE 


Protein Fat 

IMT 8 be 55 oe cata Care ick ee pes OUR COSt aes 1 oz. 1% oz. 
METS Scdaceea s sO Oe Eee DIES ee a 2 oz. 2% oz. 
Mg eRe cata ied Nera eI ere MOM ROE YY oz. YE oz. 
Rorrid veces cet casa onthe net ea Lenul=cenee ¥ oz. 
Bread eo a.con joe eens Wane CORONA ee haa 1 oz. 
LAH Sees eee Oey CREPE lige Meo] PNY Auli Ls alain 8 trace 14% oz. 
Potatoes; ete a1-.35 cave cr tel Na OS cates 
Buddings terns ceri acini cna eee later ulaasaaer 

Total, about... 4YG oz. 41% oz. 


‘The items of the dietary are thus distributed for the day: 


Breakfast. 
Porridge, or bread and milk 
1 egg, bacon or ham, or fish or brawn, ete.. 1 oz. 


Bread.” Butter tear woute ss see eee 14 oz. 

Tea, coffee, or cocoa........ IME errr ores % pint 
11 A. M. 

IMENT ciectrayic. ahora cha eae sie leis cere ieee eens % pint. 
Luneh. 

MGat icvenis ade cieeeateaisewheemiaieeiniie aeretaens 2 oz. 

Bread, vegetables, puddings..... Malet % pint 
Tea. 

Tea, coffee, or cocoa........ Ma oeertecaetre Y% pint. 

Bread, biscuits, etc. Butter............. 1 oz. 


®The Open Air Treatment of Pulmonary Tuberculosis, 1905. 
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Supper. 
MMOS Uaebanetetaieg cic cisis ccc siareivinis tails Ses 46 608-08 2 oz. 
Bread, vegetables, pudding, butter........ % Oz. 
EMIT KR eee ences cleredese states ow che cere ete tisla ne .. % pint. 
Bed-time, or on waking in the morning. 
IN GHIRG'S to gro OO Me nop ene Comair: S00 COOKE % pint. 


“It is far preferable to give all the food at the regular meal 
hours and allow the stomach to rest between. Only in the rarest 
instances is it necessary to feed between meals. 

Fanning also quotes the standard dietary from Mundesley 
Sanatorium which was supplied to him by Dr. Bardswell and is 
as follows: 


Breakfast. 
Coffee or cocoa, made with milk.......... 1 pint. 
MGASTROLSDTECACH sc terres 10 or7e) scan eietovsler class 3 ounces. 
ISTHE) oe intind Co ADISOOS eee o Ore re 1 oz. 
vege, bacon, fish, or tongue............ 1 oz. 
IN BRON BVO eG BG Gack G.RIGODIED OIRO roe 1 oz. 

Lunch. 
Meate: 5 iss RAG OOG COR Ion ont ones Ancor 2 oz 
WELLS eae aerate Reever ie covais one ecsenereve, fone eieverere es 2 oz 
ST OME Me recoetrcte rec delelstere.cvorecoye eveu oreo eiarenetee overs 2 0z 
NAGA ep a ee rotetrerstctulctelevetereueiere)steisipie sieciets 5 0Z. 
BWI? “2 como sods ccodcnnsodtoopovancouedD Y% oz. 
Cheese and biscuits........ INVLIGR ate eas cuese Y% pint 

Dinner. 


Same as lunch. 
‘‘The value of this dietary is: 


Proteins Fats Carbohydrates Calories 
120 grams 110 240 2.5007? 


The caloric needs of the body as worked out by physiologists 
and clinicians vary as is evident from the nature of the case; 
yet all agree sufficiently to afford a good working basis. It must 
be understood, however, that a standard diet is only a relative 
matter because it varies with climatic conditions, the different 
conditions under which people work, and in fact, the natural 
physiological conditions of the patient himself. 

The food requirements are expressed in terms of heat units or 
calories. A calorie is that amount of heat required to raise one 
kilogram of water one centigrade degree. 

Foods belonging to the three classes, proteins, fats, and carbo- 
hydrates vary in their heat producing properties or in their 
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ealorie values. Fat has the highest calorie value. One gram of 
fat produces 9.3 calories, while the same quantity of protein or 
carbohydrate food will produce 4.1 calories. 

Moritz? shows that the following number of calories per kilo. 
of body weight should be furnished in the daily dietary of an 
adult of average nutrition and size. 


CALORIES 
Resting, in Dede. «enc vi vole ovis + slaisiaieiele ate «vieisie 30-34 
Ouretr out Of Ded eas sie so ete alelenie stelol= ies eit 34-40 
IMF OGETA TGF WOTIC ersteisscie ciate sce vies suererel Mainiotana = ores 40-45 
EVAL WOLKE. decors che cleo cone sterersiexater ate) aleve eels] a epee 45-60 


If we apply this to an individual weighing 60 kilos or 130 
pounds, he would require, 


CALORIES 
Restingin bediscpelas esis semanas eee eee eae EL OOO— 2OUe 
Quiet outcof bed etic coe hoe so Seine nee O00 2 408 
Moderate work: iicass fia cores Petes a ee eee Oa OO 
Hard: workiccs Seana CA oe eee Lo Soo 


In order to furnish the necessary calories it would require, 


if the patient was eating one type of food exclusively, the follow- 
ing amounts per day: 


FATS PROTEIN AND CARBOHYDRATES 
Resting in bed.............190—200 grams 440—500 grams 
Quiet out of bed...........220—250 “ 500—590 “ 
Moderate work............250—290 “ 590—660 “ 

Hard work................290—390 “ 660—880 “‘ 


Tuberculous patients who are in the open air can take care of 
a fairly liberal diet even though they are at rest. A diet suited 
to the man in moderate work containing from 2400 to 2700 ealor- 
ies is a fairly satisfactory diet for the tuberculous patient of the 
above average weight of 130 pounds. This can be increased at 
times temporarily if the patient is not gaining satisfactorily and 
can be reduced if the patient will maintain himself satisfactorily 
on less. 

The following tables show approximately the amounts of pro- 
tein, fat and carbohydrate in the foods most commonly used and 
will aid one in forming an idea of the actual food values of dif- 
ferent common articles of diet: 


7Quoted by Hewlett in Krehl’s Clinical Pathology, J. B. Lippincott Company, Phila- 
delphia, 1907. 
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Foop Vauurs or Common Meat anv Miux Propucrs 


PROTEIN PER CENT FAT PER CENT 


TOGO 4 AG a Se ee en are 10 60 
ROS ok Sot Ree ae ne ae 30—50 15—30 
(CL EOEO S&S Sp IOS FR reek A ae Oe 20—35 : 20—85 


“2 7 Ace 5 1 


PROTEIN FAT CARB. 
PER CENT PER CENT PER CENT 


INDIR 3 gems oeirenoe ee 3 4 5 
IN TELNET ot An, eae 12—18 20—35 

Oy sti oes Os Ao eee ee 7 g 

IPOS 653-0 ced oe ao eae 10—18 20—35 

BUSA Gere anya erties sare cities « 12—20 20—40 

Te kainate gaa Ree ee 15 18 

REG ord beng Cac ee ae 15—20 5—10 


Foop Vaturs or ComMonty Usep Fruits 


PROTEIN CARBOHYDRATES| CELLULOSE 
PER CENT PER CENT PER CENT 
PSV NID LES Neer cts eis, ols akeenes deeb @ nO 12 2.5 
PRVTLCOL Sate metres, a /sts coapialelse ce 
[DEATRE) OOS IA 5 Deter aA Ieee 
BlackbermeSec us. oe ccs ee 
RteRriCs tan soe a Se pt ccbsheend 
TANMDEETICS 35055) cies o okee oes ainl 
KQDES MESES ocrsie vos a gee 1 
GOOSC DEITIES, cade cewek ee nee 
Wile] OT Seer ee sists ices ara 
Dra cesign seein che wintacsw so Se 
FEINCAP DLC Ae leienvints olenret.c6 6 
PECUES PERCEPT crc wtsloe eae a Ly 
Hen @liGeaccic Sate ele see ae eerie 
TTS. LSORG Ua eee 
BZCRMES te ls. ere tices sss 
VAISIIGS cysts esse has ga e 
RAS DELrleS wa tits. c.cisn so e008 
SELAWWERTIES, c.- cose ete wis (oes 
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Bag toe gy a ins a a es 
ee 
Foop VaLur or Commonity Usrep CEREALS 


CARBOHYD- 

PROTEIN FAT DRATES CELLULOSE 

PER CENT PER CENT | PER CENT PER CENT 
Barley Meal........... 10 2g 70 1.8 
Buckwheat.....<...... tf 1 75 .6 
Cormmeal eras. sane 8 5 70 1.5 
Ontmeal sane aes as e's 14 7 65 3.5 
Rye Flour (coarse)..... 15 Q 65 Q 
Rye Flour (fine)....... i 1 80 
Wiheatetlontecct acer 10 1 75 Yi 


PERCENTAGE OF CARBOHYDRATES IN THE ComMMONLY UsED VEGETABLES 


5% OR LESS 10% 15% 20% 
Lettuce Onions Green peas — Potatoes 
Spinach Squash Parsnips Baked beans 
String beans Turnips Lima beans Green corn 
Celery Carrots Apples Boiled rice 
Asparagus Beets Pears Macaroni 
Brussels sprouts Mushrooms Apricots Plums 
Ripe olives Lemons Cherries Bananas 
Grape fruit ‘Oranges Currants Almonds 
Cauliflower Cranberries Raspberries 
Tomatoes Blackberries Pecans 
Rhubarb Strawberries Filberts 
Egg plant Peaches Walnuts 
Clams Pineapples 

Watermelon 
Muskmelon 


Inasmuch as fat is quite an important article of diet in the 
food of the tuberculous, the following table representing the 
percentages of fats in articles of food which are commonly used, 
is of value: 


Foop VALUE or ComMMOoNLY UseEp Fats 


Baconen soe coe eee 65% 
Beets snore een ieee 15—30% 
Buttersacc. sic aerate 85% 
INUESS eta eat oe span cee 80% 
OQatmealeaa rn at 26 eee 7.1% 
Olives (ripe) ayes oer 25% 
Olives= (green) —acse eee 138% 
Pork se. ieee Acie eee 80% 


In order to afford a workable basis for carrying out the 
proper feeding, the table compiled showing the value of com- 
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mon household measures and sold by Franklin W. White, M.B., 
of Boston, is especially convenient. This table is reproduced on 
pages 322 and 323. 

The body may be maintained for a time by any single one of 
the classes of foods used alone, provided it is administered in 
sufficient quantity; but such a method of feeding is not advan- 
tageous, neither from the standpoint of food provided, nor of the 
body economy; for much more elaborate processes must be car- 
ried on to adapt such a one-sided dietary to the various body 
needs than are necessary when all classes of food are adminis- 
tered. 

_In tuberculosis, the wasting which first takes place is in the 
less important structures, the stored fat and the muscles; while 
the more important tissues do not waste until later. 

Fat can best be stored up by eating fat and carbohydrates. 
These are also the chief fuel ingredients of food. Protein builds 
the tissues of the body, but when fat aud carbohydrates are not 
furnished or are furnished in amounts below the requirements of 
the body, proteins can be transformed into energy; so, while a 
combination of all classes of food is best for the organism, yet 
each can directly, or indirectly, act for the other and meet the 
requirements of the body, at least for a time. When we consider 
the demands which are made upon the body of the tuberculous 
patient, at least after he reaches the stage of necrosis and wast- 
ing, it would seem that his requirements for protein are above 
normal; and when we consider the loss of adipose tissue that 
takes place we might also add, with reason, an extra amount 
of fat to the dietary. In the early stages, however, I cannot 
believe that the requirements of the tuberculous differ greatly, 
if at all, from the requirements of the same individual in health. 

The amount of food consumed by an individual differs materi- 
ally according to the conditions under which he lives and ac- 
cording to the amount of work which he performs. It has been 
_ estimated that from 2000 to 2500 calories a day are necessary 
for a man who is not working, while 4000 a day are required 
for a man doing heavy muscular work. Heavy muscular work 
increases oxydation and burns up tissue which must be supplied 
from the food eaten. In treatment of the tuberculous patient 
he is put under hygienic conditions in the open air and in this 
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way the oxidation processes in the body are increased. This 
enables him to eat amounts of food somewhat larger than he 
would be able to eat if he were living under different surround- 
ings. It is a common experience to notice an increase in the appe- 
tite of patients as well as healthy individuals when put in the 
open air. The average patient suffering from tuberculosis, when 
placed in the open air under hygienic conditions will consume 
with relish, considerably more food than the same individual 
when living under his usual surroundings. The patient, how- 
ever, while kept at rest, must not eat as large quantities as 
when exercising. If too large quantities of food are consumed, 
fat will be stored up, yet the nutrition of the patient may not 
be improved. It also causes disturbances on the part of the 
gastrointestinal tract. The amount of food must also be ad- 
justed to climatic conditions. Most of the food consumed is 
for the purpose of maintaining body heat, therefore it is evident 
that the amount consumed must differ according to the tempera- 
ture of the atmosphere in which the patient lives. In institu- 
tions where many patients are under observation the effect of 
changes in temperature are easily studied. If the weather is 
cool, large demands are made on the body for heat; the patient’s 
appetite is accordingly keen and calls for large quantities of 
food. If this is followed by a sudden spell of warm weather the 
patient’s appetite is apt to lag and unless the amount of food 
consumed is reduced, he will suffer from digestive disturbances. 
This is nature’s way of telling an individual that he does not 
require as much food for warm weather as he does for cool 
weather. A great many disturbances can be avoided during the 
warm weather by instructing patients to cut down their diet 
when decided rises in atmospheric temperature occur. This 
effect of weather conditions upon metabolism and the demand for 
food is not sufficiently understood and appreciated in practice. 

The Limitations of Raw Eggs as a Food.—Raw eggs in large 
quantities have been used for a number of years in the treat- 
ment of patients suffering from tuberculosis; in fact, the first 
thing suggested to patients suffermg from tuberculosis was the 
consumption of large quantities of milk and raw eggs. Many of 
us were early convinced of the fact that it was not altogether 
harmless, and, in many cases was more or less prejudicial to 
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the progress of the patient. Bearing upon this subject, the 
recent work of Bateman® is of great interest. 

This work shows what many of us have noted clinically, that 
consumption of large amounts of raw eggs is followed in many 
instances by disturbances on the part of the gastrointestinal 
tract with symptoms of colitis; and, sooner or later, by distress 
on the part of the patient. Bateman shows that in rats, dogs and 
man, himself, diarrhea may be produced by the consumption of 
large quantities of raw egg white. He also shows that raw egg 
white is not absorbed readily by the alimentary canal. I quote 
from his work as follows: 

“‘Eixperiments were made with native egg white and raw eggs 
upon a number of persons, and the cooperation of still others 
who were eating raw eggs in order to gain weight was secured. 
The data collected confirmed the points already brought out. 
Most of the subjects experienced diarrhea which generally 
abated after several days’ ingestion of the raw foodstuff, and 
many complained of intestinal discomfort. The material was 
poorly utilized. These experiments will be discussed more in 
detail together with the question of the use of raw eggs in prac- 
tical dietetics, in another place. 

“The results of these experiments are in accord with those 
of other investigators. Falta (1906) found raw egg white to be 
utilized by man to the extent of 70 per cent. A still lower value, 
50 per cent, was reported by Wolf (1912), who has described the 
peculiar behavior of this foodstuff when ingested by man. He 
did not observe diarrhea, but the feces were of soft consistency. 
When raw egg white was in the diet there was over twice as 
much nitrogen in the feces as when the food contained the same 
quantity of nitrogen in the form of other proteins. On one 
oceasion the feces contained more nitrogen than did the urine. 
The latter did not contain albumin, a result in contrast to those 
of Hamburger (1902) and Cramer (1908) who claimed that al- 
buminuria followed the ingestion of large doses of native egg 
white by man. Previously Oertel (1883) had not been able to 
find albuminuria in the urine in such cases, and neither did 
uncooked egg white cause an increase in excreted albumin in 


8The Digestibility and Utilization of Egg Proteins, Journal of Biological Chemistry, 
August, 1916, vol. xxvi, No. 1. 
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preexisting albuminuria. Wolf also noted that when either raw 
or cooked egg white was superimposed upon a standard diet 
there was a delay in the excretion of nitrogen and sulfur, the 
delay being greater in the sulfur elimination. He suggested 
that the sulfur complexes in the uncoagulated egg white have 
considerable power to withstand the action of the digestive 
enzymes.’’ 

It ean be seen that while raw egg white was not readily util- 
ized, cooked egg was utilized almost fully. Bateman sums up 
his observations as follows: 

‘‘Raw egg white is found to be a decidedly indigestible sub- 
stance. It may cause diarrhea in dogs, rats, rabbits, and man 
when ingested in any large quantity. Its utilization by the 
body is poor since it is used only to the extent of 50 to 70 per 
cent. Subjects can acquire a certain tolerance for the native 
protein after ingesting it for several days so that it no longer 
causes diarrhea and is somewhat better utilized. 

“‘Raw egg white can be made digestible through coagulation 
by heat; by precipitation with alcohol, chloroform, or ether; by 
incubation with dilute acids or alkalies; by partial digestion by 
pepsin; by conversion into alkali-metaprotein. 

“‘The indigestibility of native egg white probably lies 
either in its antitryptic content or in its chemical constitution. 
Its physical texture appears to play a minor part in its behavior. 

‘Of the individual proteins constituting egg white, the albu- 
min fraction appears to be the indigestible component. 

‘‘The whites of the hen’s egg and duck’s egg act alike in 
causing diarrhea, and in being poorly utilized. 

““Egg yolk either raw or cooked is excellently utilized. It 
sometimes causes digestive disturbances in dogs, apparently be- 
cause of its high fat content. 

‘““A review of the literature shows that dietitians have relied, 
in general, upon the early observations of Beaumont as support 
for the use of raw eggs. These observations were in the main 
exact; but, so far as the digestibility of raw egg white is con- 
cerned, were misinterpreted. 

‘“‘In current dietotherapy raw whole eggs, raw egg white, and 
albumin-water are extensively prescribed. There appears to be 
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little in their conduct of foodstuffs, however, to warrant such 
faith in their nutritive value or ease of assimilation.’’ 

Suiting the Food to the Digestive Powers of the Patient.— 
In this connection it is necessary to have as definite an idea as 
possible of the digestive capacity of the patient. If the patient 
has hypochlorhydria he will require a very different diet from 
one with hyperchlorhydria. If he has intestinal stasis he must 
have food suited to it. If he is suffering from constipation of 
the atonic variety he must have a different dietary from that 
required if he has constipation of the spastic variety; so, the 
dietitian must not only consider what the patient with tubercu- 
losis should eat, but he must consider what the patient with 
tuberculosis, who may have any of the organic or functional 
derangements of the gastrointestinal tract, may eat, and suit his 
diet to the particular condition to be coped with. 

Relation of the Body Cells to Nutrition in Tuberculosis.—Not 
only is it necessary to take into consideration the condition of 
the gastrointestinal tract and the food eaten, but we must con- 
sider the state of the body cells in their relationship to nutrition. 
Let us conceive that a diet might be properly balanced and might 
be properly digested, yet the blood might not be in a condition, 
either because of changes in its quality or changes in its move- 
ment in the body, to carry the elements of nutrition to the body 
cells, and the body cells themselves might not be in proper con- 
dition to receive the food when carried to them; or, if we look at 
the other side of the picture, the blood might be hindered in rid- 
ding the body of the various waste products. There might be 
difficulty either in carrying the waste products from the body 
cells, or the cells of the excretory organs might be in such a 
condition that they could not eliminate the matter brought to 
them. Under any of these conditions nutrition suffers. The 
effect of toxemia in tuberculosis is seen on all the tissues of the 
body. Its effect upon nutrition is very marked. Such symp- 
- toms as fever, night sweats, malaise, lack of endurance, nervous 
irritability, increased pulse rate are everyone expressions of tox- 
emia and exert an inhibiting action upon the cellular activity of 
the organism. The effect is further shown in its interference 
with metabolism, the loss of fat and muscle substance and the 
changes in the blood. The degree of toxemia depends upon — 
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the virulence of the bacilli, the length and extent of the destruc- 
tive process. 

As a result of tuberculosis we have two very important cell 
degenerations in the various organs, amyloid and fatty; both of 
which are produced largely by stimulation of nerve cells, by the 
action of the toxins, and the malnutrition which results from 
the disease. To be more specific it is probable that pathologic 
degeneration has back of it as its cause trophic disturbances 
which are produced by chronic nerve stimulation and chronic 
changes in the chemical stimulants furnished by the glands of 
the internal secretions. 

The Effect of Abnormal Action on the Part of the Respiratory, 
Circulatory and Nervous Systems Upon Nutrition.—These very 
important subjects do not require extensive treatment in this 
place as they have been discussed elsewhere. It is self-evident 
that the serious disturbances on the part of the respiratory sys- 
tem which result from the diminution in lung area alone must 
interfere with the proper oxidation of the blood and disturb 
nutrition. The same may be said of the circulatory system. If 
the circulatory system is embarrassed, or if it fails in its action, 
and is unable to propel the blood properly through the body 
tissues, the effect of this is felt upon cell metabolism; and nutri- 
tion suffers. The effect of nervous impulses upon the gastroin- 
testinal tract have been mentioned above, but such influences 
are not confined to any one system of the body, but extend to 
every important function of the body. On this account the dis- 
turbance in nerve balance produced by tuberculous toxemia has 
a profound effect upon nutrition. 


CHAPTER XL. 


TUBERCULIN. 


What is Tuberculin?—The term ‘‘tuberculin’’ is used to desig- 
nate a number of different products made from the tubercle 
bacillus. These products differ from each other in their method 
of production, hence in their content of bacillary substance. In- 
dividual preparations also differ as compared with each other 
when grown on different media, and produced by different 
strains of the tubercle bacillus. They all contain substances 
derived from the tubercle bacillus and depend upon this fact 
for their specific action. 

There is an objection to applying the term ‘‘tuberculin’’ to 
all bacillary products. It would be more accurate to speak of 
them as tubercle bacillary products, or tubercle vaccines, and 
reserve the name tuberculin for Koch’s original preparation to 
which he gave this name; but, inasmuch as the name has been 
applied indiscriminately to all preparations made from the tu- 
berele bacillus, I will retain the term in my discussion. 

There is much unnecessary confusion as to what tuberculin 
is. Owing to the fact that it is capable of producing severe 
clinical symptoms in patients or animals who are already tuber- 
culous, it has been looked upon by some as being a poison; but 
this statement requires to be qualified. It is a poison in the strict 
scientific sense that all bacillary protein is capable of producing 
poisonous effects; and, in the sense that it is capable of pro- 
ducing anaphylactic symptoms when introduced into a patient 
infected with tuberculosis, the same as any protein when injected 
into an individual or animal sensitized to it. Its action, how- 
ever, differs according to whether the patient is already tuber- 
culous or not. The newborn child, or the healthy guinea pig, may 
be given comparatively large doses of tuberculin without produc- 
ing either toxic or sensitizing symptoms. After infection has 
occurred, however, comparatively small doses may produce 
either action, probably because the protein molecule is rapidly 
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split up by the specific defensive bodies liberating both toxic 
and sensitizing substances, to cause reaction. Tuberculin, then, 
is toxic, only in the sense that any other foreign protein is 
toxie,—that is, when administered in large doses or when ad-. 
ministered to an individual, or animal, whose cells have previ- 
ously acquired the property of producing specific defense. 

A great deal of the discussion of tuberculin shows that it is 
quite generally believed that in treating tuberculosis with tuber- 
culin one is using something wholly foreign to the patient. 
The fact does not seem to be sufficiently understood that every 
patient who has tuberculosis is constantly setting free, within 
his body, bacillary substances similar to those which are found 
in the tuberculin made from the tubercle bacillus, cultivated 
artificially. Furthermore, it is not sufficiently understood that 
tuberculosis heals only because of the fact that these products 
of the tubercle bacillus are set free to stimulate the body cells 
to the production of specific defense and incidentally to stimu- 
late the focus of infection and hasten the production of fibrous 
tissue. 

No tuberculous patient would get well of an infection were 
it not for the specific stimulation produced by the bacillary pro- 
tein from his tuberculous foci. The protective action of these 
bacillary products is two-fold, as I shall now discuss. The first 
and most important action is that of producing an immunity 
whereby the spread of the disease is hindered or prevented. 
This is particularly important early, while the infection is 
slight. The fact that clinical tuberculosis has always been at- 
tended by so high a mortality, has created the belief that 
the tubercle bacillus does not produce an immunity against it- 
self. While this statement does not receive sanction from stu- 
dents of immunology, yet the belief is quite common among 
laymen and physicians, who have given little attention to the 
study. The contrary is true. The tuberculous individual de- 
velops a very high grade of immunity. His body cells are 
stimulated to the production of specifie defense to such a de- 
gree that inoculations of large numbers of tubercle bacilli may 
be destroyed without an infection resulting. This is evident 
from the clinical experience that patients may have an exten- 
sive infection and yet regain health. We cannot look upon 
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this immunity as being other than relative, however, for if the 
reinoculation is produced by a sufficient number of bacilli, the 
specific defense is overcome and infection results. Tubercu- 
losis, particularly the ulcerative form, which is extremely com- 
mon, shows a constant tendency to spread. Bacilli escape from 
the foci in which they develop, into adjacent tissues and there 
either meet destruction or set up foci of infection. If new 
metastases should occur every time that bacilli make their es- 
cape, there would be little chance of any individual overcoming 
his infection; but clinical experience shows that many of these 
patients do get well, in spite of widespread infections. They 
ean only do so because the patient is well guarded by his pro- 
tective defenses, of which the specific defense is probably the 
most important. Furthermore, clinical observation shows that 
the patient may have advanced tuberculosis in any organ and 
throw off bacilli through natural channels without new metas- 
tases occurring. This could not be were the cells lining these 
channels not provided with extraordinary defense. This is 
particularly evident in the bronchi and throat where millions 
of bacilli pass over the mucous membranes daily, being thrown 
off from the ulcerated foci in the lung. These infected dis- 
charges often pass over these mucous membranes for months, 
and sometimes for years, without causing infection; large num- 
bers of bacilli are also swallowed; and, yet, this process con- 
tinues for many years without infection of the bowel occurring; 
although the bacilli are able to pass through the stomach unin- 
jured by the gastric secretion. When infection does occur, the 
character which the process assumes is also proof of the fact 
that immunity, or specific tissue resistance, is present. As dis- 
cussed elsewhere in these pages (Volume I, Chapter III), prior 
to the time that infection occurs, tubercle bacilli pass through 
the tissues without being hindered, except by the natural defen- 
sive processes, such as are found in the lymph and plasma; and, 
‘the phagocytic action of the cells. After infection has occurred, 
however, the picture is entirely different; bacilli no longer 
pass readily through the tissues, but are detained in passage. 
A specific inflammatory reaction takes place between the bacilli 
and the tissue cells at the point of implantation. As a result 
of this specific reaction the bacilli are destroyed, or, if they are 
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not destroyed and a local focus of infection forms, this is fol- 
lowed by an encapsulation of the bacilli or an ulceration. This 
must be looked upon as an attempt to localize and discharge the 
invading bacilli. These are strong evidences of an immunity in 
tuberculosis; and this immunity cannot be produced except as a 
result of stimulation of the body cells by the products which are 
formed during the growth of the tubercle bacillus, or by the 
products which result from the destruction of bacillary products 
which gain entrance to the body tissues. 

The second action of the bacillary products is particularly im- 
portant in healing tuberculous foci. This depends upon the 
property which the bacillary products possess of being able to 
set up an inflammatory reaction when they come in contact with 
specific proteolytic enzymes which are elaborated by the body 
cells. The splitting up of the bacillary products preparatory 
to rendering them harmless-and discharging them from the sys- 
tem is carried on by these specific proteolytic enzymes. 

In our explanation of the focal reaction, we must not lose 
sight of the fact that there are probably specifie immunizing 
bodies which circulate in the body fluids, as well as those which 
are joined with the body cells (sessile), so we must also conceive 
that probably the circulating antibodies have an effect in pro- 
ducing the focal reaction. The focal reaction could well be 
produced by circulating antibodies coming in contact with 
bacillary products which emanate from the focus of infection 
itself, or by specific bacillary products circulating in the blood 
and coming in contact with the sessile receptors of the fixed cells 
at or near the focus. This specific focal stimulation, if of a 
slight degree, shows as a mild hyperemia; but, if of a severe 
degree, the hyperemia is more marked, and even congestion may 
result. If the focal reaction is marked, this congestion may 
even result in an exudation, and the more severe pathological 
changes which are common in tuberculosis. The beneficial effect 
of this hyperemia comes through its stimulating effect upon the 
cells surrounding the focus of infection, from which new tissue 
formation results and healing is hastened. 

These specific reactions are essential to the healing of tuber- 
culosis. As there could be no tuberculosis without the living 
tubercle bacillus, so there could be no specific immunity to tu- 
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berculosis and no great amount of healing of tuberculosis with- 
out the stimulation of the body cells by the bacillary products 
which arise from the tubercle bacillus. 

This description of the method in which the bacillary prod- 
ucts from the focus of infection act, also explains how the 
various artificial bacillary products produce their beneficial 
effect. Tuberculin is an artificial product made from the tu- 
berele bacillus, and, as such, stimulates the body cells to the de- 
velopment of specific defense and to the formation of specific 
enzymes, which tend to destroy similar bacillary products when 
found, no matter from what source. Could we make our tuber- 
eulins from tubercle bacilli grown upon the tissues of the in- 
dividual to be treated, and could we make a preparation which 
would contain all of the various bacillary products in proper 
proportion, I do not doubt that we could attain a highly im- 
munizing product; but, inasmuch as this has so far proved to be 
unattainable, we must realize that our artificial products lack 
some of the properties which are greatly desired in them. We 
are further led to believe that the action of the usually em- 
ployed tuberculins is not as great in the production of immunity 
against the tubercle bacillus, as it is in producing focal stimula- 
tion and hastening fibrosis. Tuberculin will produce focal stimu- 
lation when injected therapeutically. This is proof of its specific 
action. 

Experiments on Animals Not Conclusive as to the Action of 
Tuberculin. Many opponents of tuberculin have put forth as 
an argument against it that inasmuch as it does not regularly 
immunize guinea pigs against tuberculosis, and inasmuch as it 
does not regularly cure tuberculosis in animals, it is of no value 
in the therapeutics of clinical tuberculosis in man. This claim 
requires attention because it is put forth by many able men. 

From my preceding discussion, it can be seen that this claim 
has no weight, even if both statements were true. No matter 
’ how ardent a believer one is in the utility of tuberculin as a 
therapeutic measure, he must admit that marked immunity 
against the tubercle bacillus cannot be regularly produced in ani- 
mals by the use of tuberculin. The production of this condition 
ean only be counted on regularly by the action of the living tu- 
bercle bacillus. There have been a sufficient number of observers, 
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however, who have reported a high degree of resistance to the 
tubercle bacillus, as being produced by the parenteral injection 
of bacillary products, to show that it is possible to raise the 
specific resistance of the animal by these products. There have 
been a few instances reported where a very high degree of im- 
munity has been attained. These cases, however, must be looked 
upon as being accidental, because they do not occur regularly. 
It requires for the regular production of immunity that the en- 
tire bacillus be employed; and, in fact, the living bacillus seems 
to be necessary to regularly produce a marked degree of im- 
munity against itself; consequently, we are led to suggest that 
in those cases where an exceptionally high degree of specific 
defense has been attained, that the preparation of tuberculin 
used in producing the immunity happened to contain the various 
bacillary products derived from the tubercle bacillus in such 
proportions as are necessary to increase the cellular resistance to 
all of the important substances contained in the living bacillus. 
Sensitization of the body cells has also been produced by the 
injection of tubercle protein, which shows that it has the power 
of producing the immune state. 

I desire further to call attention to another weakness in the 
above argument; namely, that guinea pigs and other small animals 
used in these experiments, have not had an opportunity to 
build up a specific cellular defense by long contact with the 
bacillus and bacillary products. The human being, on the other 
hand, is endowed at birth, with a racial immunity which has de- 
veloped as a result of previous centuries of living in contact with 
the tubercle bacillus. He further develops his tuberculous in- 
fection, at least the type which we attempt to treat with tuber- 
culin, for the most part, after long contact with the tubercle 
bacillus. His cells have received stimulation from bacillary 
products, as a rule, over a period of years and have developed 
the property of producing specifie protective substances in large 
numbers; consequently, when tuberculin is injected into a hu- 
man being as a therapeutic measure, we are treating a patient 
whose cells possess a high degree of specific defense, and are 
eapable of giving marked focal reactions, which, as I have men- 
tioned before, are exceedingly beneficial in their curative effects. 

The fact that tuberculin when introduced into an individual 
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who is infected with tuberculosis, produces a reaction on com- 
ing in contact with the tissue cells, shows that it is capable of 
forming an inflammatory reaction with the specific proteolytic 
ferments formed by the cells when stimulated by the bacillus in 
natural infections; and, further, warrants the assumption that 
any stimulation which it might produce in the cells causing the 
formation of specific protective substances might likewise be 
active against the bacillus. 

The small animal dies of his tuberculosis before he is able to 
produce a high degree of specific defense. A tuberculous infec- 
tion in such an animal must be considered the same as a tuber- 
culous infection in virgin soil; such as is found in the negro 
fresh from Africa, the inhabitants of Iceland, prior to their 
coming in contact with people from the outside world who ear- 
ried infection to them, and the American Indians prior to the 
advent of the white man. These people have not inherited a 
defense against the disease by the long contact of their ancestors 
and have no specific resistance within their bodies; consequently, 
when infected, they die of acute tuberculosis. This same thing 
is noted in our experimental animals; consequently, it is wrong 
to draw conclusions from this type of tuberculosis and apply 
them to the chronic form of human tuberculosis, which is particu- 
larly suitable for tuberculin therapy. Even in human beings 
we are not able to produce results by tuberculin in the acute 
forms of the disease, and we now assume that tuberculosis takes 
the acute forms which it often does, particularly because of a 
relatively low defense, as compared with the degree of infection. 

Artificial Immunization.—It is a cherished hope on the part 
of all who are interested in the prevention of tuberculosis, that 
some method of artificial immunization may be found. Among 
many workers, the names of Koch, von Behring, Spengler, Much, 
Calmette, Maragliano, in Europe; and Trudeau, Baldwin, Pear- 
son, von Ruck, and Webb, in America have been closely associated 
with studies on active and passive immunization. So far no 
remedy which fully satisfies the demands of a complete im- 
munizing agent has been found; yet preparations with marked 
immunizing properties have been attained. The work of Mara- 
gliano in producing a localized skin lesion has been in use in 
the Genoa Clinic for several years. Webb’s experience with liv- 
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ing bacilli, beginning with a single bacillus and increasing 
gradually is extremely interesting, but so far has not proved 
practical. Much and von Ruck have been working from differ- 
ent viewpoints, yet their ideas have many points in common. 
Both report marked immunizing effects on animals as well as 
human beings. These effects demand sympathetic as well as 
critical analysis, for they represent labors in the most difficult 
field of medical research. While these pioneers may not find 
the preparation desired, let us hope that their labors may pave 
the way for a complete immunizing or curative agent. 

The Tuberculin Reaction Through the many studies of 
Koch, von Behring, von Pirquet, Wolff-Hisner, Romer, Fried- 
berger, Vaughan, Baldwin, Austrian, Krause, and others, we have 
accumulated a sufficient number of important observations to en- 
able us to form a fairly intelligent idea of the tuberculin reaction. 
At the same time, there are still many questions which cannot 
yet be answered. The action of tuberculin in the tuberculous pa- 
tient is different from that in the non-tuberculous individual. The 
tuberculous patient is already sensitized. His body cells already 
possess the power of defending him against further attacks of 
the tubercle bacillus and incidentally of destroying any and all 
bacillary substances which gain access to the tissues. 

Tubercle vaccines contain tubercle protein and other sub- 
stances from the tubercle bacillus. Tubercle protein must be 
considered as an antigen because it has the power to produce 
antibodies. Lipoids, like protein, also have this power of pro- 
ducing antibodies, and, consequently, must also be considered 
as antigens. These two substances are found in the various tu- 
bercle vaccines in varying quantities. When tuberculin is in- 
troduced into the body we must consider that a preparation is 
being introduced which contains either protein or lipoids, or 
both, made from the tubercle bacillus; and, as such, they meet 
the body cells which are already endowed with the power of 
producing specific enzymes against these substances of the 
bacillus. While these substances may differ somewhat from 
the antigens elaborated in the focus of infection, yet they are 
sufficiently closely related to them to react to the same specific 
enzymes. When the body is being periodically, or constantly, 
stimulated by specific bacillary substances, not only do the cells 
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possess the power to produce specific enzymes, but we must con- 
ceive of these bodies being thrown off into the blood stream, re- 
sulting in both histogenic and cellular immunity. 

When tuberculin is introduced into the body its reaction comes 
probably as a result of the union with both free antibodies and 
those which are attached to the cells (sessile). It is not improb- 
able that the character of the reaction, and the degree of the re- 
action, varies according to the relative part which the attached 
and free antibodies take in the process. 

In tuberculosis, we must consider that all of the cells of the 
body are sensitized. Tuberculosis is a chronic disease in which, 
as a rule, tubercle products are thrown out into the blood cir- 
culating intermittently over a prolonged period of time; con- 
sequently, there is ample opportunity for the cells to take upon 
themselves the function of producing specific proteolytic enzymes, 
at a time when the body is in such a state of nutrition that the 
cells are capable of reacting to their fullest capacity. 

The tuberculin reaction results from the combination of the 
tubercle substances contained in the vaccine employed, and the 
antibodies, either free or attached, found within the tuberculous 
patient; but we can only conceive of its occurrence during and 
after cleavage has taken place when the toxic and sensitizing 
molecules are being or have been set free to produce their respec- 
tive reactions. 

Vaughan has shown that the toxie product and the sensitizing 
product of the tubercle protein molecule are different; so we con- 
ceive of the immunizing substance which produces the local and 
focal stimulation, as being different from that which produces 
~ toxemia. 

General Reaction.—The general reaction in tuberculosis is char- 
acterized by the general syndrome of toxemia. It consists of 
fever, a condition of malaise or aching, lack of appetite, dis- 
turbed digestion, increased pulse rate, sometimes chilliness, or 
even rigor. We formerly considered this as an integral part of 
the immunity reaction, but I now look upon it as being only an 
accidental part of the tuberculin reaction. What we have here- 
tofore been describing as a general reaction to tuberculin, we 
must now consider only as a reaction of the body to the toxic 
molecule of the tubercle protein which, according to the experi- 
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ments of Vaughan, has nothing to do with immunization. In 
this connection, however, we must not lose sight of the fact that 
the rise in temperature may have an important action in check- 
ing bacterial growth when infection is present. There have also 
been reports which indicate that the rise may favor the increase 
in antibodies, but this requires further confirmation. The local 
and focal stimulation, on the other hand, are the important ones, 
as far as the production of immunity, and as far as the stimula- 
tion of the cells about the focus of infection to the production of 
healing are concerned. These two processes result from the same 
cause and fail to appear when an inoculation is made in an animal 
or individual who is not already tuberculous. The action of the 
toxic molecule is illustrated in Fig. 180, and the subject is fur- 
ther discussed in its relationship to anaphylaxis on page 344. 

Local Reaction—In my discussion of metastatic tuberculosis, 
in other parts of this monograph, I have shown that those metas- 
tases which occur in the human being after infection has existed 
and sensitization of the body cells has occurred, are very different 
from the infection which results from the primary imoculation. 
The phenomena of primary inoculation, and metastatic tubereu- 
losis in an individual already infected, follow the same course as 
do the inoculation of healthy pigs, and the secondary inocula- 
tion in pigs already infected, as first described by Koch, and 
later studied carefully by Romer. 

When bacilli gain entrance into the tissues of an individual 
who is already infected, the reaction which ensues is the coun- 
terpart of the reaction which occurs when tuberculin is 
thrown into the tissues of an already infected individual. A 
process is set in motion whereby the bacilli in one ease and the 
tuberculin in another, are split up into simpler substances, 
preparatory to their destruction. This process of attack is ac- 
companied by an inflammatory reaction which, in the case of the 
tubercle bacillus, is manifested by pathological changes in the 
tissues and must be looked upon as an attempt to check the 
process at the point of invasion. This, at times, results in the 
total destruction of the bacilli; again, in their encapsulation; at 
other times, in necrosis of tissue and local ulceration, with ex- 
pulsion of the tuberculous mass. In the ease of tuberculin, on 


the other hand, no infection can result but an inflammatory proc- 
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ess of greater or lesser severity is set up as a result of the specific 
reaction. This shows as an area of redness, or even a swelling ac- 
companied by heat. Where the tubercle substance (tuberculin) 
used in artificial inoculation, is an emulsion, however, its elabora- 
tion by the defensive properties of the body is often slow, and a 
nodule remains for a long period of time, from which we are 
probably correct in assuming that gradual inoculation of bacil- 
lary substances takes place. 

The Focal Reaction—The explanation of the focal reaction 
is not quite so clear as that of the local reaction at the point 
of inoculation. It seems that it might be accounted for in either 
one of two ways, as previously mentioned ;—first, that the tuber- 
culin in the process of elaboration is broken up into specific 
sensitizing substances, which gain access to the blood stream, 
and are strained out in or near the focus of infection, to combine 
with the antibodies there found; or, second, an increased number 
of free antibodies might be produced as a result of the injected 
tuberculin and thrown into the blood stream which, circulating 
in or near the focus of infection, come in contact with tubercle 
protein, as it is set free from the focus of infection. Thus we 
conceive that the focal reaction might be due either to anti- 
bodies produced by the tuberculin coming in contact with the 
antigen produced in the focus of infection; or by the antigen 
being furnished from the tuberculin and coming in contact with 
specific protective substances produced by the cells in or near 
the focus. The focal reaction is a more or less constant ac- 
companiment of tuberculin injections. The degree of reaction 
depends upon the degree of specific defense present; also con- 
siderably upon the amount of tuberculin injected,—not the 
amount per se, but the relative amount of tuberculin as based upon 
the preceding dose. 

In order to produce a focal reaction, it is necessary that the 
amount of sensitizing substances in the tuberculin given be suf- 
ficient, when elaborated by the specific substances in the body, to 
have a surplus left for circulating in the body fluids, to come in 
contact with the cells of the focus; or, for producing sufficient 
free antibodies to circulate and come in contact with the tuber- 
cle products in the focus. This may be brought about, either by 
small injections at infrequent intervals, according to the method 
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suggested by Wright, or the method which attempts to produce 
a tox-immunity, as followed by other clinical observers. 

The tuberculin reaction, then, seems to be a complex process, 
which arises from a lytic action upon the tubercle molecule, split- 
ting up the bacillary substances into compounds which are less 
complex and permitting them to produce their respective reac- 
tions. In this there seem to be two distinct bodies, as mentioned 
above,—one of which is sensitizing, or anaphylactic in its action; 
the other toxic, resulting in the toxie syndrome. The former is 
definitely connected with the production of bacillary immunity, 
and healing, while the other produces an accompanying toxic re- 
action. 

The Anaphylactic and Toxic States Contrasted.—Whether the 
tuberculin reaction is identical with anaphylaxis is as yet uncer- 
tain. There is a general belief on the part of such observers as 
Baldwin, Vaughan and Zinsser that they are identical, yet this 
cannot be stated as a fact. In order to determine this, it is neces- 
sary to study both the phenomena of anaphylaxis and those at- 
tendant upon the tuberculin reaction in their entirety. The 
anaphylactic reaction has almost wholly been studied on animals, 
particularly the guinea pig, while the tuberculin reaction, for 
the most part, has been studied on human beings. While it 
might seem that this would make no difference, yet if one will 
observe the difference in the symptoms in anaphylaxis, as shown 
in a guinea pig and a dog, they can draw further conclusions 
that there might be an equal, or more marked, difference between 
the lower animals and man. 

That the tuberculin reaction, at least partly, and the anaphy- 
lactic reaction wholly, are a part of the general immunity re- 
action, seems certain. The tuberculin reaction is associated with 
certain phenomena which are not present in the anaphylactic 
state in lower animals. It seems to me that the tuberculin re- 
action ean be separated into two entirely distinct phenomena,— 
the one a toxic, and the other a sensitizing reaction. I doubt 
very much that the toxic reaction is an essential part of the im- 
munity reaction. If it should not be, this would be entirely in 
accordance with the theory of Vaughan, that the sensitizing and 
toxie products are different. We must not lose sight of the influ- 
ence of the increase in body temperature in checking the growth 
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of the bacilli; and probably also in favoring the production of 
antibodies. 

In order to make our meaning clear, we will have to bear in 
mind that the toxie action is represented by the syndrome of 
toxemia,—fever, lessened appetite, disturbed digestion, con- 
stipation, rapid heart’s action, malaise, headache, and general 
aching, probably preceded by a feeling of chilliness or distinct 
rigor,—the severity of the symptoms depending upon the degree 
of the toxemia. These symptoms do not appear commonly, ex- 
cept when a large dose of tuberculin is administered. I mean 
by a large dose, a dose which is large, as compared with the pre- 
ceding dose given, and large for the interval which has existed 
between the administration of the preceding dose and the dose 
in question. 

The signs of sensitization may show anywhere in the body; 
for example, in the tissues of the skin when tuberculin is intro- 
duced, even in small quantities, either by abrasion (von Pirquet), 
intracutaneously (Mantoux), by rubbing into the skin (Moro), 
in the mucous membranes of the eye (Wolf-Eisner and Calmette), 
and in the mucous membranes of the nose, vagina, urethra, and 
rectum, as has been determined by various observers. The 
same phenomenon of sensitization is shown, either with or with- 
out toxie action, in both the local and focal reaction which oc- 
curs following the use of tuberculin. A small amount of tuber- 
culin may produce evidence of sensitization; but larger amounts 
are required to produce toxie reaction. 

Toxie reaction in tuberculin does not differ greatly, or at all, 
as far as I have been able to determine, from other toxic reac- 
tions. The general toxic syndrome is the same, apparently, no 
matter what protein is used. The action of the protein in the 
production of toxic symptoms is expressed upon the general 
nervous system, but particularly through the sympathetic nerv- 
ous system. The localized symptoms of tuberculin sensitization 
which have been mentioned are not phenomena dependent upon 
central stimulation of the nervous system. They seem to be 
wholly a local inflammatory reaction affecting the fixed tissue 
cells, and differ entirely from the symptoms which have been 
described as belonging to general anaphylaxis. 

The anaphylaxis syndrome comprises symptoms having their 
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origin in the central nervous system, but differ from those which 
make up the usual general tuberculin reaction. Anaphylaxis 
is associated with general muscular weakness; changes in the 
blood, particularly lessened coagulability, circulatory changes; 
marked irritation of the musculature and secretory glands of the 
internal viscera; and changes on the part of the respiratory sys- 
tem—bronchial spasm being particularly marked. The small 
bronchioles are found to be in tetanic contraction. During the 
period of hypersensibility, the contractile force of the smooth 
muscles of the intestinal tract is markedly augmented; there is 
a fall in blood pressure; and a lowering of temperature. It is 
believed by Auer and Lewis? and Biedl and Kraus? that these 
spasms are not of central origin, but are peripheral, being pro- 
duced by direct action upon the smooth muscles of the gut in a 
way similar to the action of adrenin, which acts upon the myo- 
neural junction. They may be prevented, or decreased, by the use 
of atropin. 

My studies of the antagonistic action of the greater vagus and 
sympathetic divisions of the vegetative nervous systems, as they 
affect internal viscera, lead me to the observation that the 
syndrome of anaphylaxis is that of central stimulation plus an 
increased tonus in the greater vagus. Whether this is a primary 
result of stimulation of the vagus centers; or peripheral vagus 
stimulation, as suggested by many observers; or, whether it is a 
condition of paralysis of the sympatheties, is not yet determined. 
Evidence against it being due to central vagus stimulation comes 
from experiments upon animals with cut vagi, where the syn- 
drome still appears. The fact that the same anaphylactic symptoms 
do not occur in all individuals with equal readiness may be due to 
the differences in stability of their nervous systems. 

The syndrome of toxemia, and that of anaphylaxis, as ex- 
pressed on the part of the internal viscera through the vegeta- 
tive nervous system, are antagonistic, as will be shown in the 
following table, in which I contrast the action of these two 
states: 


1Journal American Medical Association, vol. liii, p. 458, 1909; Journal of Experimental 


Medicine, vol. xii, 1910. « 
2Zeitschrift fiir _Immunitatsforschung, Bd. vii, 1910. 
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SYNDROME OF TOXEMIA AND ANAPHYLAXIS CONTRASTED. 


Toxemia increases blood pressure 

Anaphylaxis lowers blood pressure 

Toxemia increases temperature 

Anaphylaxis lowers temperature 

Toxemia decreases irritability of intestinal 
musculature 

Anaphylaxis increases irritability of intestinal 
musculature 

Toxemia produces relaxation of bronchial 
musculature 

Anaphylaxis produces spasm of bronchial 
musculature 

Anaphylaxis causes involuntary discharge of 


urine and feces 


Toxemia causes contraction of sphincters 


In dogs the increased vagus tonus is also further shown by 
vomiting. 

Friedberger®? and Friedberger and Mita‘ show that the effect 
of the anaphylactic state upon temperature varies according 
to the dosage and that it is possible to determine the minimal 
dose necessary for a temperature reaction. Quantities some- 
what smaller than this fail to disturb heat equilibrium, and 
still smaller quantities produce fever. Friedberger has shown, 
experimentally, that depressions of temperature will follow in 
the normal animal upon quantities of antigen exceeding 0.5 e.c., 
while the temperature of the sensitized animal may be depressed 
by amounts as small as 0.0005 ¢.c. Both anaphylaxia and 
toxemia are produced by smaller amounts of protein in sensi- 
tized individuals than in those who are not sensitized because 
the specific proteolytic enzymes necessary for splitting up the 
molecule and liberating the toxie and sensitizing factors are 
already present. The above facts established by Friedberger, 
indicate that the whole picture of anaphylaxis is similar to that 
of a very marked toxemia, a condition which could result from 
a general overpowering of sympathetic tonus. We can under- 


3Deutsche med. Woch., Nr. 11, 1911. 
*Zeitschrift fiir _Immunitatsforschung, Bd. x, 1911. 
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stand these actions better by bearing in mind that the vagus and 
sympathetic nerves meet in all internal viscera, and antagonize 
each other in their action. If any condition arises, whereby 
the action of one is reduced, or set aside, the other comes more 
strongly into evidence. So, if we have a condition present 
which markedly stimulates the vagus tonus, this overcomes the 
sympathetic action and gives us an increased vagus tonus; or, if 
we have a condition which paralyzes the sympathetics and sets 
aside their normal antagonistic action, we again have an in- 
creased vagus tonus. The difference in anaphylaxis and toxemia, 
as far as temperature is concerned, may be explained in this 
way. Fever is largely due to a stimulation of the vasomotor 
system, producing vasoconstriction and interfering with the 
elimination of heat. The action of toxemia is to stimulate the 
vasomotor center and produce fever. If the toxemia is so great, 
however, that it overstimulates the vasomotor center then, in- 
stead of vasoconstriction, with rise of temperature, we have a 
vasomotor paralysis, with fall in temperature, perspiration, and 
collapse. Symptoms similar to these are found in anaphylaxis. 

It will be noted from the description above that anaphylaxis 
is accompanied by a general weakness of skeletal muscles and 
increased irritability or stimulation of the visceral muscles. In- 
asmuch as increased visceral muscle tone depends upon increased 
vagus tonus, we must assume either that anaphylaxis consists 
of a marked stimulation of the vagus centers (which experi- 
ments seem to contradict), or marked peripheral stimulation of 
the vagus; or a setting aside, due to overstimulation and paraly- 
sis of the sympathetic centers. Thus can we account for the 
bronchial spasm, vomiting, increased irritability of the muscles 
of the gastrointestinal tract, and voiding of feces and urine. While 
many observers have suggested that this action is not central, 
but peripheral, the syndrome is the same, whichever way it 
acts, and it must result from the same thing,—either setting 
aside the sympathetic stimulation or increasing the vagus stimu- 
lation. 

5Eppinger and Hess: Die Vagotonie. Sammlung Klinischer Abhandlungen, von Noor- 
boeaiccees The iy eee of Toxemia—An Expression of General Nervous Discharge 
Through the Sympathetic System, Journal American Medical Association, January 8, 
1916, vol. Ixvi; and, Fever, a Part of the Syndrome of Toxemia: Vasoconstriction of the 


Superficial Vessels an Important Factor in its Production, New York Medical Journal, 
August 26, 1916. 
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In the employment of tuberculin I have never observed a 
general anaphylaxis. The local evidences of reaction to the 
sensitizing molecule, however, are frequently observed. In ex- 
planation of the fact that general anaphylactic reaction does not 
occur commonly, the same as a toxic reaction when a large dose of 
tuberculin is given, we can only speculate. I am under the impres- 
sion that it is prevented in some manner by the fact that the patient 


Malaise. 
Aching. 
Syndrome of Nervous instability. 
toxemia Digestive disturbance. 


Rapid pulse. 
Rise in temperature. 
Sweating. 


general tient is already desensitized to 
anaphylaxis the anaphylactic molecule body 


Syndrome of | Does not appear because pa- 
by previous infection. 


Tuberculin 
molecule 


Sensitizing 
molecule 


Local reaction at point of inoculation. 


Focal reaction in tuberculous focus. 


Fig. 131.—Schematic illustration of the phenomena associated with the tuberculin reac- 
tion. Tuberculin plus proteolytic enzymes sets free toxic and sensitizing molecules. The 
toxic molecule acts upon central nerve cells—particularly through the sympathetics and 
produces the syndrome of toxemia. The sensitizing molecule is either subject to further 
change resulting in (a) a general anaphylaxis molecule, and (b) a molecule which causes 
local and focal reactions; or, the sensitizing molecule itself produces these different phe- 


nomena according to the point of stimulation, whether it be on the greater vagus system 
or the local and focal cells. 


has been made tolerant of the sensitizing molecule by the existing in- 
fection. He builds up an immunity to the sensitizing or anaphy- 
lactic molecule, but not to the toxic molecule. This sug- 
gestion is supported by the studies of Vaughan. Or, it might 
be, that a degree of tolerance is established against both the 


toxie and sensitizing molecules, but that the greater tolerance is 
for the sensitizing. 
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My conception of the action of the tuberculin molecule is shown 
schematically in Fig. 131. 

Clinical Hypersensitiveness to Tuberculin—I have seen a 
state of hypersensibility arise during tuberculin therapy on 
several different occasions; in fact, this seems a very trouble- 
some condition in the experience of some men who employ tuber- 
culin. The exact explanation of this seems in doubt, but I be- 
lieve we can understand it best by taking it as being a condi- 
tion of rapid reaction. Specific proteolytic enzymes are present 
in large numbers, and the tuberculin introduced is rapidly split 
up, and its component molecules set free to produce their respec- 
tive effects. The intensity of action is based on the rapidity with 
which the toxic and anaphylactic molecules are set free to act. 
This explanation is in harmony with the writer’s observation that 
such conditions may best be overcome by changing the prepara- 
tion of tuberculin employed in treating the patient. 

Such hypersensibility is not accompanied by the symptoms 
of anaphylaxis, which are noticed in animals, nor is it accom- 
panied by the symptoms which I have seen following the use 
of horse serum in human beings, but it manifests itself as what 
appears to be a toxic reaction to a minimal dose, and usually, 
marked local redness at the site of injection. Patients even 
reach a state in which they are intolerant of the smallest dose. 
A dose much smaller than they have been accustomed to take 
prior to the development of the hypersensitive condition, pro- 
duces the same toxic symptoms, and the same local evidences 
of marked sensitization at the point of injection as follow, 
ordinarily, upon a large dose of tuberculin. It is possible that 
a patient, while in this hypersensitive state, might be seriously 
harmed by the administration of large doses because of splitting 
the molecule in its component parts so quickly and permitting 
them to produce their respective toxic and anaphylactic symp- 
toms. One can readily conceive of a large amount of protein 
being quickly split up and acting promptly upon the nervous 
system and producing disastrous results although in an extensive 
use of it over a period of more than twenty years I have never 
seen such occur. 

Why Does the Tuberculous Patient Fail to Cure Himself With 
His Own Tuberculin?—It is impossible to give a satisfactory 
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answer to this question. Many infectious bacteria produce con- 
ditions within the body which result in their own destruction, 
and leave the body with a grade of resistance which makes 
future infection impossible. This is particularly true in such 
acute infections as measles, whooping cough, scarlet fever and 
smallpox. Tuberculosis, however, is a different disease. It is 
a chronic infection. It is an infection where the microorgan- 
ism is compelled to surround itself by conditions which make 
it secure; consequently, in the building up of the tubercle, and 
in the peculiar pathology which surrounds it, we probably have 
the reason why it is so difficult of cure. If tuberculosis is ac- 
tive, bacilli are multiplying, toxins (bacillary substances) are 
escaping into adjacent tissue, injuring the local cells and pre- 
paring the soil for metastases when bacilli make their escape. 
Under these conditions free circulation of body fluids does not 
exist in and near the focus of infection; and, as Wassermann 
and Bruek have suggested, the sessile receptors of the cells in 
the necrotic areas are probably fully satisfied; consequently, ~ 
Wwe may assume that there is not that close association of the 
substances which result in the focal reactions that are desired. 
In processes of little activity, bacilli are multiplying slowly, 
if at all, and are liberating few toxins (bacillary substances); 
and, inasmuch as these are essential to focal stimulation, and — 
inasmuch as this is necessary to bring about a cure, the process 
stops short of healing. In those types of tuberculosis, where 
the process is quiescent, necrosis is not taking place; collateral 
inflammation exists only to a slight degree, if at all; and toxins 
(bacillary substances) are not elaborated, or fail to be elabo- 
rated in sufficient quantities to produce the focal stimulation 
that is necessary to cure, so the process stops short of healing. 

Why the Administration of Tuberculin Aids Where the Pa- 
tient Fails to Cure Himself.—The discussion of this question is 
closely bound to the preceding one; and, from the hypotheses 
discussed in this connection, we can offer a partial explanation 
of why tuberculin is of value when the patient fails to eure 
himself. It can readily be seen why tuberculin should be of 
value in those cases where the process itself ceases to produce 
tubercle toxins (bacillary substances), and discharge them into 
the circulatory fluids. The bacillary products, under such cir- 
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cumstances, when injected parenterally, at once puts the process 
again in operation which results in focal stimulation and heal- 
ing. In those cases where considerable activity is present and 
the focus is surrounded by a collateral exudative inflammation, 
which causes a stagnation of lymph, it might be more difficult 
to see how the injections of tuberculin might be of value; al- 
though, even in these cases, its action is sufficiently established 
by clinical experience, to warrant its use. 

Tuberculosis is a chronic infection and even in the active 
eases we find tubercles in all stages of development. We find 
every variety of pathological process which attends the disease. 
While some areas are the seat of markedly active lesions and 
so surrounded by exudative inflammation as to preclude or, at 
least seriously hinder the attainment of a focal reaction, others 
are going through the process of healing, and are surrounded 
by little or no exudation; and still others represent new tuber- 
cles in the process of formation. These latter, being more sim- 
ple pathological processes are within easy access of the blood 
stream and may readily be influenced by a focal reaction. In 
being freed from those pathological processes which are least 
serious, the body is relieved of their harmful influences and 
thus enabled to more advantageously oppose the serious lesions. 
Every little area of infection that is removed in tuberculosis, 
helps the organism in overcoming the disease, to the extent 
that it affords relief from unnecessary drain and depression 
of the vital forces. 

It is sometimes stated that tuberculin is particularly contra- 
indicated in cases where active, tubercle toxins are already 
present in sufficient quantities to produce clinical symptoms 
of toxemia. This argument seems valid; at the same time, my 
clinical experience opposes the argument. Personally, I have 
treated many cases suffering from active tuberculosis with tuber- 
ceulin and have been convinced that its action has been benefi- 
cial. Such patients are not the ideal ones for tuberculin therapy; 
in fact, they are not ideal for any therapy. What I believe the 
tuberculin does in these cases is to hasten the destructive proe- 
ess and allow the necrosis and caseation to take place sooner, 
and thus free the organism of a prolonged toxemia. The focal 
reaction undoubtedly hastens the separation of necrotic tissue 
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as Koch originally believed. Such a use of tuberculin requires 
the greatest judgment and caution; for, like a two-edged sword, 
it may cut both ways. It has seemed to me in many cases, even 
cases of acute caseous pneumonia, that I have been able to bene- 
fit the patient in this way. ‘Long drawn out toxemia is pre- 
vented by producing more rapid destruction and elimination of 
necrotic material. This would be seized upon by some of the op- 
ponents of tuberculin as evidence of harm, and would be held 
up as being a measure too uncertain and too poorly controlled 
to be employed. Personally, I would not recommend tubercu- 
lin to be used in eases of active tuberculosis, except by those 
who have had long experience in its use. These cases, as a 
rule, are very serious and many of them are hopeless unless 
something can be done. Personally, I use tuberculin in such 
eases for the same reason that the surgeon uses his knife in 
advanced cancer, realizing that the chances are against the pa- 
tient, but that, if suecessful, we may be able to separate him 
from a decaying mass, and rid him of a severe toxemia, thus 
affording him help by prolonging his life, and making him more 
comfortable. I especially wish, however, to condemn the prac- 
tice of men, with little or no experience, treating any advance:! 
active cases of tuberculosis with tubereulin. There are too 
many other things that can be used to advantage to feel the 
necessity of using a remedy like this, which is as pregnant with 
harm as it is with good. I would, however, at the same time 
urge those who have had wide experience to employ it in this 
class of cases.. 

The theory of Wassermann and Bruck throws some light upon 
the action of tuberculin in the presence of advanced caseous 
tuberculous processes. They propose that, when areas of nec- 
rosis occur in tuberculosis, the receptor apparatus of the cells 
in the necrotic area is already saturated, consequently, further 
reaction in these cells is avoided. This theory seems plau- 
sible and offers an explanation for the fact which must be evi- 
dent to any observer that if bacillary substances produce a 
focal reaction when present in large amounts, there would be 
no time during the advanced active lesion when a severe focal 
reaction would not be present because bacillary substances must 
be gaining access to the blood stream in large amounts during 
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this time. Such a condition could not exist without a rapid 
destruction of tissue and the death of the patient. I have fre- 
quently observed in tuberculosis of the larynx, where an ad- 
vanced active lesion is present, and the patient is suffering from 
marked toxemia as indicated by the presence of a high fever 
and other symptoms of the toxic state, that no focal reaction 
is present. Upon the administration of tuberculin, I have been 
able to produce this focal reaction. It would seem probable 
that one explanation of this is that the artificial tuberculin might 
differ sufficiently from the natural tuberculin derived from the 
focus of infection to excite the formation of receptors which dif- 
fer somewhat from those stimulated by the infection itself. 
Further light may be thrown upon this phase of our subject 
by recalling our previous discussion of the behavior of tubereu- 
lin or bacillary products within the organism. It will be recalled 
that tuberculin does not react as such. It is split up by the 
proteolytic enzymes which are present, into toxie and sensi- 
tizing molecules. As previously mentioned, the patient who 
is suffermg from tuberculosis, is sensitive to the toxic molecule, 
but immunized against the sensitizing (anaphylactic) molecule. 
This is in accordance with Vaughan’s experimental work and 
is confirmed by clinical facts; the patient develops the syn- 
drome of general toxemia, but not that of general anaphylaxis. 
Therefore we propose that the degree of toxemia, which is in 
a sense a tangible expression of the action of the toxic mole- 
cules, liberated, is in no sense an expression of the degree of 
action produced by the sensitizing) molecules, we may have 
a general toxic reaction with little or no sensitizing (focal) 
reaction. Needless to say, tubercle vaccines must be given with 
great caution and in amounts short of producing more than 
the slightest focal reaction in order to avoid harm resulting. 
Choice of Patients for Tuberculin Treatment.—From the 
severity of the pathological lesions which are found in ad- 
vanced tuberculosis it is impossible to secure a healing of a 
large percentage of this class, no matter what remedy or com- 
bination of remedies is employed. This applies no more to 
tuberculin than it does to fresh air, good food, or any other 
measure that would be used. The reason for this is that the 


lesion is larger and the fighting forces of the patient are less 
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than they are early before the disease has existed for a long time 
and produced severe mechanical and chemical changes in the 
body. Patients free from toxemia, usually spoken of as ‘‘fever 
free patients,’’ are the best for tuberculin treatment, because 
the pathological processes are more easily influenced and be- 
cause such patients permit of a more careful control of the 
effects of tuberculin; Patients with toxemia, however, may 
often be greatly improved by the cautious administration of 
this remedy. It seems to me that some increased tolerance to 
toxins is undoubtedly established through its use, yet this is 
not susceptible of proof. As previously mentioned, tuberculin 
is of value and aids greatly in the cure of these advanced cases, 
even though they may be suffering from a toxemia sufficient to 
produce temperature. 

Indications and Contraindications for Tuberculin Treatment.— 
In writings on tuberculin, many indications and contraindications 
for its use are given; but, if one will analyze them carefully, they 
amount to about this: all patients who are favorable for cure are 
favorable for tuberculin treatment, and all patients who have 
serious complications which might reduce their chances of cure, 
are unfavorable for tuberculin treatment. This is true, but 
it is as true of other therapeutic measures as it is of tubercu- 
lin. From my conception of tuberculin and its action, I ean 
conceive of few conditions where tuberculosis is present that 
tuberculin may not be used to advantage, if any other thera- 
peutic measure may be used advantageously. I can understand 
how tuberculin, if used in sufficient dosage to produce marked 
focal reaction might be harmful in meningeal tuberculosis. I 
ean also understand how, if used injudiciously, it might be gen- 
erally harmful in cases of advanced active tuberculosis; but, 
if the remedy is used with judgment and if it is suited to the 
particular pathological condition present, I can see no con- 
traindication for its use in any ordinary tuberculous complica- 
tion that is found. 

When Withhold Tuberculin During Treatment.—There are 
times in the treatment of every case when it is best to with- 
hold the remedy. It is probably best not to administer tubercu- 
lin during acute complications, such as influenza and pneu- 
mnia. It should be withheld in the presence of hemorrhage. 
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Most contraindications set down, however, are more imaginary 
than real. The indications are,—a tuberculous process which 
it is desirable to aid in healing. For all those, however, who 
have had little experience in the administration of the remedy, 
I would limit its use to early tuberculosis, or to chronic in- 
active tuberculosis. It is far easier, and much less hazardous 
to the patient, to confine one’s efforts to those who are not 
suffering from toxemia, until one becomes conversant with the 
use of this remedy. 

The Preparations of Tuberculin Commonly Used.—Numer- 
ous preparations of tuberculin have been produced and special 
claims have been made for each one by its originator. All 
preparations which are made from the tubercle bacillus must 
be considered as antigens because they have the property of 
producing specific defense against themselves when they are 
injected parenterally into either the human or animal body. This 
is a universally recognized law in immunity. The fact is clear 
then, that the tuberculin which contains the various products 
into which the tubercle bacillus can be separated in amounts 
which closest approach the quantities found in bacilli in nat- 
ural infections, should have the greatest value in creating a 
specific defense against the tubercle bacillus itself. Much’ has 
described the various products which may be derived from the 
tubercle bacillus as ‘‘partial antigens,’’ and has shown that by 
combining the greatest number of ‘‘partial antigens’’ in vary- 
ing proportions to suit the individual case, he has been able to 
produce a higher degree of immunity than where he has em- 
ployed fewer partial antigens in his experimental therapy. This 
has been confirmed by some observers and refuted by others, 
but it seems to be theoretically plausible. 

Numerous different substances may be derived from the 
tubercle bacillus, according to its method of treatment; thus, 
there may be both a soluble and insoluble protein derived from 
it by dissolving it in water, or by treating it mechanically, by 
grinding and then dissolving it in water; also by treating it 
with aleohol and acids. So may various fatty substances be 
derived according to different ways of treating the bacilli. 


Handbuch der Tuberkulose, Bd. i, Brauer, Schroeder und Blumenfeld: Johann Am- 
brosius Barth, Leipsic, 1914. 
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Each of these substances has definite specific properties and 
the treatment of the patient by the greatest number of them 
seems to me to be the most rational. Inasmuch as we are not 
able to build up, synthetically, a preparation which contains 
all of the products of the tubercle bacillus in the proper pro- 
portion, the best that we can do is to treat the patient with 
several different substances. This, Much has done, and reports 
encouraging results. 

Von Ruck’s Watery Extract is another preparation which 
contains many of the different products. These have greater 
immunizing properties than some of the preparations which 
are more limited in the number of substances which they con- 
tain. 

We commonly divide preparations of tuberculin into those 
which are made from the extracellular toxins, such as Old 
Tubereulin (O. T.—Koch); Bouillon Filtrate (B. F.—Denys); 
Perlsucht Tuberculin (P. T. O.— Spengler); and those containing 
the intracellular toxins, such as Tubereulin R. (T. R.—Koch); 
Bacillen Emulsion (B. E.—Koch) ; Perlsucht Emulsion (P. E.— 
Spengler); and those which contain a combination of the extra- 
and intracellular toxins, such as Watery Extract (von Ruck) ; 
T. B. V. and P. V. (Spengler); and Tubereulin Beraneck. 

The following is a description of some of the more common 
preparations taken from the author’s paper in Hare’s ‘‘Modern 
Treatment,’’ and his book on Tuberculin.® 

“Old Tuberculin (O. T.) Koch’s original preparation, is the 
beef broth, containing 5 per cent of glycerin, slightly alkalinized, 
upon which human bacilli have grown for a period of from six 
to eight weeks, filtered and treated by boiling for an hour, and 
then concentrated over a water-bath to one-tenth its volume. 
It is a variable product, depending upon the virulence of the 
strain of bacilli, the development of the growth, and the medium 
upon which they grow. It contains 50 per eent of glycerine. 
The initial dose is 0.001 to 0.1 milligram. Maximum dose is 
1 cubic centimeter—1000 milligrams. 


““Bowllon Filtrate (B. F.) Denys, is the bouillon culture 
of human tubercle bacilli filtered through porcelain. It is 


neither concentrated nor has it been subjected to heat. Denys 


®Tuberculin in Diagnosis and Treatment, C. V. Mosby Company, St. Louis, 1913. 
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claims that it is more active than O. T., because the latter has 
been deprived of some of its active principles by heating. The 
initial dose is from 0.0001 to 0.01 milligram. Maximum dose 1 
cubie centimeter—100 milligrams. 

“‘Perlsucht Tuberculin (P. T. O.), Spengler, is a filtered bouil- 
lon culture of bovine bacilli, concentrated in an incubator, at 
37 degrees C. to one-half of its original volume. It is then 
restored to its original volume by the addition of glycerin. 
One cubic centimeter—100 milligrams of P. T. O. The initial 
dose is from 0.0001 to 0.01 milligram. Maximum dose 1 cubic 
centimeter—100 milligrams. 

“‘Tuberculin Beraneck is a 20 per cent solution of equal parts 
of an unheated precipitate, caused by the action of 60 per cent 
aleohol upon a culture of tubercle bacilli grown upon a special 
unneutralized medium, containing glycerin, but no peptone, and 
an extract made by treating tubercle bacilli by a 1 per cent 
solution of orthophosphoriec acid. The preparation contains both 
the intracellular and extracellular toxins. Those who have had 
experience in the employment of this product are convinced 
that it is less toxic than O. T. or T. R. The initial dose is 0.05 
cubic centimeter of 3 to 0.05 cubic centimeter of 4. Maximum 
dose 1 cubic centimeter strongest solution. 

“T. B. V. and P. V., Spengler, are preparations containing both 
the intracellular and extracellular toxins, the former being 
made from cultures of human bacilli and the latter from cul- 
tures of bovine bacilli. The bacilli from which these prepara- 
tions are made are grown upon a special medium. The initial 
dose is 0.00000001 to 0.0000001 milligram. Same in febrile 
cases. Maximum dose .05 milligram. 

““Tuberculin R., Koch, is an emulsion made from living viru- 
lent human tubercle bacilli, which have been ground in a mor- 
tar and first extracted by water. It is standardized so that 
each cubic centimeter contains 10 milligrams of solid substance. 
The initial dose is 0.0001 to 0.0002 milligram of the solid sub- 
stance; in febrile cases 0.00001 to 0.00002 milligram. Maximum 
dose 20 milligrams. 

“‘Watery Extract, von Ruck, is made by extracting with 
water the pulverized bodies of bacilli, which have been previ- 
ously washed free from culture-fluid with water, and then ex- 
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tracted with alcohol and ether for the purpose of removing fat. 
The initial dose is 0.001 to 0.01 milligram solid extract. Maxi- 
mum dose 1 eubie centimeter original solution, 10 milligrams 
solid extract. 

‘*Bacillen Emulsion, (B. E.), Koch, is a glycerin emulsion of 
living, unheated, virulent, human tubercle bacilli pulverized, 
containing 5 milligrams of solid extract to each cubic centimeter. 
The initial dose is 0.00001 to 0.0001 milligram solid substance. 
Maximum dose 5 milligrams. 

“*Perlsucht Emulsion (P. E.), Spengler, is a glycerin emulsion 
of erushed bodies of bovine bacilli made in the same manner 
as B. E. The initial dose is 0.00001 to 0.0001 milligram solid 
substance. Maximum dose 5 milligrams.’’ 

Bovine Tuberculin—Following the studies of Theobald Smith 
and the announcement of Koch, which gave impetus to the dif- 
ferentiation between bovine and human tuberculosis, tubereu- 
lins were produced from bovine as well as human strains of the 
bacillus. There are many different theories advanced for the 
action of these preparations. Some, particularly C. Spengler, 
who was the first to use bovine tubereulin, considered that it 
was best to treat human infections with bovine tuberculin, and 
bovine infections with human tuberculin. Other men, on the 
other hand, have considered it best to treat bovine infections 
with bovine tuberculin and human infections with human tuber- 
eulins. The effort to carry out such therapy, however, has 
proved disappointing, because of the impossibility of deter- 
mining clinically which infection is present. The theory which 
underlies the action of these preparations made from opposing 
strains of bacilli, is probably losing ground. When we know 
that artificial preparations of bacillary substances, no matter 
from what source the bacilli come, are not identical with the 
product elaborated in the patient’s own tissues, we are led 
to believe that this is not an important factor in therapy. The 
writer has had a large experience in the use of certain bovine 
preparations, and has found them apparently less prone to pro- 
duce severe reactions than preparations made from the human 
bacillus. 

Choice of Preparation—From what has been previously said, 
it is understood that any preparation made from the tubercle 
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bacillus may be used to advantage in the treatment of tubercu- 
losis. This does not imply, however, that all are equally favor- 
able. Theoretically, at least, the one that contains the great- 
est number of partialantigens (Much)—thus the greatest vari- 
ety of substances which may be derived from the tubercle bacil- 
lus is the best, as far as the production of immunity against the 
bacillus is concerned. According to my observations, however, 
there is far more in the method of administration than there is 
in the individual preparation. There are certain preparations 
that I prefer to others; at the same time, I believe that one’s 
preference for these is largely due to the fact that he under- 
stands their action better, and is better able to suit the dosage 
to the pathological condition present. I think it is far better 
that the physician should master two or three preparations 
than attempt to give many. 

Method of Diluting Tuberculin—tThe dilution of tuberculin 
is simple, but must be made with aseptic precautions. Some 
people fail to use tuberculin because they fear that they do 
not understand how to dilute it. I think it is better, if one 
is only using it occasionally, or only treating a few cases, to 
have the pharmacist make the dilutions for him; but, if one is 
using it to any great extent, he should learn to make up his own 
dilutions. These should be made fresh. Concentrated tubercu- 
lin and the higher dilutions will maintain their strength much 
longer than the weaker ones. The weaker ones should be put 
up in small quantities and should be made fresh for therapy, at 
least every week or ten days. For the use of the subcutaneous 
or intradermal tuberculin test, I prefer to make dilutions fresh 
at each time of injection. 

Any solution, either original or diluted, should be discarded 
if it becomes cloudy, indicating infection. The emulsions, such 
as B. E. and T. R., which contain suspended particles of the 
tubercle bacillus, will show a precipitate of the solid bacillary 
substance in the bottom of the bottle, which must not be con- 
fused with the cloudy appearance which follows when the prod- 
uct is infected. 

Apparatus Necessary for Making Dilutions—TIn order to 
make dilutions it is necessary to have a graduated pipette, or 
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syringe, in which the divisions of measurement are standard- 
ized. It is preferable to have this graduated in the metric sys- 
tem. The caliber should be small because this reduces the per- 
eentage of error. It is very important to always use the same 
syringe, or the same pipette, in making dilutions, otherwise 
there might be a difference in the measurement, which would 
greatly alter a given dosage. 

The method of making dilutions which is commonly employed 
in this country is to make each successive dilution one-tenth 
weaker than the preceding one. Neumann and Sahli, two of 
the most ardent supporters of tubereulin in Europe, have de- 
vised methods very different from this, in which they have pro- 
vided for an accurate gradual increase in dosage, particularly 
for use among general practitioners. Needless to say, one who 
has had little experience in the use of tuberculin must, of nec- 
essity, follow some scheme laid down, and proceed with extreme 
caution. Caution, however, does not mean using minimal doses 
at long intervals. 

It is very important in administering tuberculin to be sure 
that the dilutions are kept sterile. While it is possible that the 
tuberele protein in the bacillary product is somewhat changed 
by coming in contact with such chemical substances as tricre- 
sol and phenol, and that their action might be different if they 
were diluted by normal salt solution; yet, it is essential to use 
some such antiseptic in order to prevent the development of bae- 
teria. I use as a diluent normal salt solution plus % of 1. per 
eent phenol. Denys uses normal salt solution, without any 
antiseptic. In using normal salt without the addition of an 
antiseptic there is danger that it might become contaminated 
with living bacteria and cause abscess formation. It is also 
necessary to use freshly distilled water, or to add the antiseptic 
to freshly distilled water if a stock solution is to be kept. 
Otherwise it may become contaminated, and even if the bacteria 
are destroyed by the tricresol or phenol, yet sufficient quanti-. 
ties of bacterial protein may be found in each dose to produce 
protein poisoning. This latter danger is not fanciful, but a real 
one. There is no doubt but that severe toxie reactions have now 
and then been caused in this manner. 
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The advantage of the physician making his own dilutions 
is that he can make them up more frequently, thus keeping 
them fresh. I rarely make more than one cubic centimeter of 
any dilution at a time. Thus, with many patients under treat- 
ment, a new dilution is made up every day or so. 


TABLE I. 


Tasie SHowine Metuop or Ditutine O. T. (Kocn), with value of 1 c.c. of 
dilution in both mg. and c.mm. 


(Diluent: sterilized normal salt solution + .4 per cent phenol.) 


of which 1 c.c. contains 


Solution 
No. 
in milli- in cubic 
grams millimeters 
Hireer CC MOPIZIN AlESOMMEION:) 2 ~~ sc oa ses css hee 0 1000. 1000. 
Bl cex—* o + .9 cc. diluent =I 100. 100. 
Leo I is + .9eca “ at 10 10 
sory NOE ss + .9ea “ nn a 1 
Alcoxes THO i + 9ec “ Vi pa | i 
accom LV oo + 9ec. “ = 01 01 
oL-e:er Vi oo - .9 ce. “~  =VI .001 001 
TABLE II. 


Tas_e SpHowine Mertuop or Diwutine A.T.O. (Kocu), P.T.O. (SPENGLER), AND 
B.F. (Denys), with value of 1 c.c. of each dilution in both mg. and c.mm. 
The discrepancy between the columns in mg. and c.mm. is due to the fact 
that the mg. column is compared with Koch’s old tuberculin, which is ten 
times stronger than A.T.O., P T.O., and B.F., in that it is boiled down to one- 
tenth its original volume. 


(Diluent: normal salt solution + .4 per cent phenol. Denys prefers normal 
salt solution alone for B. F.) 


of which 1 c.c. contains 


Solution 
No. 
milligrams cubic 
millimeters 

ieee sorizinal solution .. ..-------<o0+0. 0 100. 1000. 
aec. 0 a + .9 ec. diluent =I 10. 100. 
ieee. 5 = + .9ec “ a 5 10. 
el c.c.. TE Sa + 9ec “ S1ih! 1 1 
Jeo ene sc + 9ec =IV 01 1 
l ce IV + .9 ce. Ye = .001 01 
al ccs | V es + 9eaca “ =VI .0001 .001 
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TABLE III. 
pane A i noe ek eee See 
Taste SHowinc Mernop or Ditutine T.R. (Kocn) anp Warery Extract 
(Von Ruck), with value of 1 ¢.c. of each dilution in milligrams of bacillary 
substance and cubic millimeters of original solution. 
(Diluent: Normal salt solution + .4 per cent phenol. Koch preferred normal 
salt solution + 20 per cent glycerin for T.R.) 


of which 1 e.c. contains 


Solution 
No. 
bacillary original solu- 
substance | tion in cubic 
i ee millimeters 
grams 
Treen Original ssOlutionyaee» osm eee eee =0 10. 1000. 
Gra A + .9 ce. diluent=I ile 100. 
iccc lL os AD Gee =i | 10. 
ayes I! ss —-— ce. =III .01 ile 
exes, AMO eS + 9ece “ == AY .001 41 
iroxos. UY i + 9ec “ = -0001 .O1 
lee V f + 9ec * =VI .00001 -001 


TABLE IV. 


TasLe SaHowine Meruop or Ditutine B.E. (Kocu) anp P.E. (SPENGLER), 
with value of 1 c.c. of each dilution in milligrams of bacillary substance and 
cubic millimeters of original solution. 

(Diluent: Normal salt solution + .4 per cent phenol.) 


of which 1 c.c. contains 


Solution 
No. 
bacillary . 
substance | OMginal solu- 
Prager 29 tion in cubic 
came millimeters 
ie. c-c.original, solutions enema =0 5. 1000. 
23C Ce re = + .8 ec. diluent =I 1 200. 
SLE COKE ee =} 39 Gena =I) all 20. 
SECC, a EE sf o.oo cen, FS SEE 01 g. 
iWecs SILL s =p Giest se =LV .001 are 
lee IV sf =} 9-c1e; © 8 =V .0001 .02 
Ik ea AY os + 9 ce —<“f =VI -00001 -002 


Where preparations containing solid extracts are used it is 
essential to shake the bottle well before making the dilution. 
Extreme caution must be used in using preparations of this 
character, otherwise overdoses will now and then be admin- 
istered. 
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The preceding tables will show the method of making dilu- 
tions of the more common preparations of tuberculin. It is sug- 
gested, particularly by Riviere and Morland, that in order to 
simplify the dosage and make the quantity of tuberculin em- 
ployed more intelligible, we should discard the old idea of mil- 
ligrams in which doses have been reckoned, and measure it 
in terms of the original solution of each preparation. 

Method of Designating Dosage.—In my tables for making 
dilutions, I give both the old method in milligrams, which is 
erroneous for such preparations as Old Tuberculin and Bouil- 
lon Filtrate; and the new method in cubic centimeters, as sug- 
gested by these authors. It will be seen that it is necessary to 
give a different table for making dilutions for O. T. Koch, A. T. 
O., and B. F., because Koch’s Old Tuberculin is concentrated 
to one-tenth its original amount. I consider O. T. alone in 
Table I, and take up the other extracellular products in Table 
IJ. Table III and IV take up the preparations containing in- 
tracellular toxins. I quote these tables from my monograph on 
tubereulin.® 

I also wish to insert a table from page 163 from the same 
monograph, giving the dosage of each of the common prepa- 
rations of tuberculin according to the suggestion of Riviere 
and Morland. This table gives the amount of the original sub- 
stanee in one cubic millimeter of each of six successive dilu- 
tions made from the original. 

The method of designating the quantity of tuberculin used 
by a fraction or its decimal equivalent is confusing and operat- 
ing against accurate knowledge of the size of the dose. One 
is lost in the multiplication of zeros, particularly in the small 
doses. I have been using, for the past ten years, a system which 
was given to me by C. Spengler of Davos. It is simple and yet 
it affords the accurate knowledge desired. It is a combination 
of fractions and letters. The letters represent the larger divi- 
sions of the milligram or gram, thus: m=—millionth; t= 
thousandth; and h—hundredth. To represent the portion of each 
of these employed, fractions are added as here illustrated: 1/100 
m mg. = .00000001; 2/100 m mg. = .00000002 ; 1/10 m mg. = 


°Tuberculin in Diagnosis and Treatment, C. V. Mosby Company, St. Louis, 1913, pp. 
159 and 160. 
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-0000001 ; 1 m mg. = .000001; 1/100 t mg. = .00001; 1/10 t mg. = 
.0001 ; 10a ane eh enol aera 1 mg. = 
1 in. Doses are so designated in Chapter L. 

Tf such a system as this could be adopted it would probably 
make for more accurate knowledge of dosage and do away with 
the common method of speaking of the dosage of tuberculin 
in terms of so many drops of such a dilution put up by bio- 
logical laboratories. 

It is extremely important that the physicians employing 
tuberculin should know how much of the preparation they are 
using. One can have no idea of the action of this remedy if 
he bears in mind that he is only giving so many drops of a cer- 
tain dilution. He should know what this means—the quantity 
of the substance of the bacillus, or the amount of the original 
solution that this dose contains. 

Method of Administering Tuberculin—Tuberculin is usually 
administered by subcutaneous or deep muscular injections. It 
has been used intravenously, and by the mouth. It seems to 
me that our modern studies in protein sensitization show us 
definitely that the internal administration of tuberculin by the 
mouth must be uncertain and of limited or doubtful value. In 
order that proteins may produce their action they must be in- 
troduced parenterally. Protein that passes through the intes- 
tinal tract is acted upon by the enzymes found in the stomach 
and intestine and destroyed before being absorbed. The pro- 
tein which enters the circulation from the intestinal tract, with- 
out being so acted upon, does so only accidentally. The protein, 
however, which is introduced into the tissues, or into the blood 
stream does not come in contact with the digestive ferments 
in the gastrointestinal canal, that they may destroy it; but it 
stimulates the body cells and causes them to produce special 
proteolytic ferments for its destruction. The elaboration of 
these specific proteolytic ferments results in the special specific 
defense known as immunity. 

Some workers have claimed advantage for the intravenous 
injection of tuberculin, but most clinicians are not favorable to 
it. In most cases of tuberculosis which we are treating by 
tuberculin, we desire slow action. This is obtained by inject- 
ing the tuberculin subcutaneously or intramuscularly. The 
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protein finds itself thrown into the tissues and comes at once 
in contact with the local cells. The specific ferments at once 
begin their action in the breaking up of the protein molecule, 
and rendering it harmless, preparatory to its excretion from the 
body. Injected into the body tissues in concentrated form, its 
toxie action is less than would be the case if it were thrown 
into the blood stream and scattered generally throughout the 
tissues of the body. Aside from this, the ease and safety of 
subeutaneous and muscular injections must be considered, as 
compared with the introduction of foreign substances directly 
into the blood stream. While today, with our aseptic technic, 
there is little danger in intravenous therapy, at the same time, 
for general use, the subeutaneous is preferable, where it ean 
be used with equal efficiency. 

Site of Injection—Tubereculin may be administered hypo- 
dermically in any of the subcutaneous or muscular tissues of 
the body. For obvious reasons, however, there are certain sites 
that are more accessible and more desirable than others. A 
great deal of tuberculin is administered in the interseapular 
and lumbar regions and in the tissues of the flank. My prefer- 
ence is to administer it in the forearm. It is much more conveni- 
ent and much easier to observe its local action when injected 
into the forearm than in any other portion of the body. The skin 
is not so thick and it is more accessible. The local reaction 
should always be observed when tuberculin is administered. 
While we cannot definitely guide our dosage by the local reac- 
tion, yet we can, to a certain extent, infer at times, something 
of the degree of sensitization of the cells by observing the re- 
action which takes place when the tuberculin is administered. 

I have always considered it unwise to administer the sueces- 
sive dose of tuberculin until the active inflammatory reaction 
following the preceding dose has disappeared. It does not al- 
Ways seem necessary to wait until the nodule which follows 
the administration of an emulsion has entirely disappeared, 
although it is best to wait until the acute inflammatory signs _ 
have passed away. At this time I consider that practically 
all of the tubercle substance has been acted upon by the spe- 
cifie enzymes and, consequently the injection of the next dose 
is not apt to be followed by a reaction. 
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Time of Day of Injection—Doses may be given at any time 
of the day,—whenever it is most convenient for the physician 
and patient. There are some advantages in giving it the last 
thing before going to bed. This plan, however, can be carried 
out only in an institution. The patient’s being quiet for several 
hours after its administration may, under certain cireum- 
stances, avoid reactions; although it may be more difficult to 
determine the point of tolerance by this method than where it is 
given earlier in the day. If it is administered in the early 
morning hours, signs of reaction, should they occur, will usu- 
ally be noted in the early afternoon, or evening. This gives 
a longer opportunity for studying the effect of the dose before 
the patient retires. Where it is administered in the early morn- 
ing, or during the waking hours of the patient, it is best to 
enjoin a restriction of exercise for the day following the dose, 
after large dosage has been attained. In dispensary and office 
practice, however, it will be necessary to give the dose during 
the hours that are most convenient, and I have found that it 
makes little or no difference. <A little more care in observing, 
and a little more care on the part of the patient is all that is 
necessary to make the administration safe and successful. 

Methods of Dosage.—It is essential for one administering 
tuberculin to have in his mind some definite scheme for adminis- 
tering the remedy. While tuberculin can be given haphazardly, 
the same as any pharmaceutical remedy, or any physical meas- 
ure, such as open air, baths, food, ete., yet, if one desires to 
obtain the best results, he must follow certain intelligent prin- 
ciples in its application. Tuberculin can be used routinely, but 
not to best advantage. I rarely give it to two patients in ex- 
actly the same manner, although I follow a definite idea as to 
interval and size of dosage in patients of a certain class. My 
dosage and interval depends upon the amount of reaction that 
I think the patient will tolerate to best advantage. The first 
thing I bear in mind is the pathology present, whether the dis- 
ease is active or quiescent, whether it is extensive or limited, 
whether it involves delicate tissues such as those of the eye, 
where only slight reactions are permissible; or such as those 
in the lung or larynx, where a more marked reaction may pro- 
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duce no harm; and, on the other hand, may even prove advan- 
tageous. 

The following charts are constructed from patients treated 
in the Pottenger Sanatorium for Diseases of the Lungs and 
Throat and graphically illustrate the degree of individualization 
employed in treating patients. It was not known at the time the 
patients were under treatment that the dosage was going to be 
charted, consequently, these groups represent actual methods 
which we carry out in practice. 
aver 
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i Fig. 132.—Group A. Cases illustrating method of giving tuberculin. The method of 
increasing the dose and lengthening the interval in treating early clinical tuberculosis 
A high maximum is quickly obtained. Height of curve represents dosage; width re re- 
sents days. P.V. and T.B.V. (Spengler) used. : e 


Group A (Fig. 132) illustrates the method of using tuberculin 
in early clinical cases. It will be noted that a high maxi- 
mum dosage was attained; and attained quickly. It will be 
noticed that the dosage was not increased as rapidly in eases 
A-5, A-6 and A-7 as in the other members of this group. This 


was due to the fact that A-5 was a patient with low vitality. 
A-6 had a more markedly active disease than the others, and 
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A-7 had a complication of diabetes; consequently, these three 
patients fall into a group almost by themselves. 

Group B (Fig. 133) illustrates patients suffering from. a 
moderately advanced tuberculosis. These have more extensive 
lesions than those in Group A, and lesions which are more ac- 
tive. In this group it will be seen that the curve does not rise 
as abruptly as in the preceding group, neither is as high a maxi- 
mum obtained except in two instances, B-2 and B-3. These 
two cases represent the least active in Group B; while B-1, 
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Fig. 133.—Group B. Cases illustrating the method of giving tuberculin in moderately 
advanced tuberculosis with little activity. The dosage is not increased so rapidly; neither 
is so high a maximum obtained as in Group A. Height of curve represents dosage; width 
represents days. P.V. and T.B.V. (Spengler) used. 


B-4 and B-5 are the most active. In these the maximum dose was 
not high. 

Group C (Fig. 134) represents patients with moderately ac- 
tive disease, but not widespread. In this group of cases it 
did not seem best to provoke a marked focal reaction, conse- 
quently, they were not carried to a high maximum dose. The 
curves rise almost as abruptly, however, as those in Group B, 
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but stop short of the maximum which was carried out in that_ 
group. 

Grour D (Fig. 135) represents patients who have a moderately 
active widespread trouble. In these cases the increase in dos- 
age is still more gradual. The maximum dose attained is about 
the same as that in the more active cases in Group B and Group 
C. Only one patient, D-3, which was the least active in the 
group, was carried to a moderately high dosage. (See page 369.) 

Group E (Fig. 186, page 370) represents patients suffering 
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Fig. 134—Group C. Cases illustrating the method of giving tuberculin in the treatment 
of patients suffering from moderately active tuberculosis in whom the disease is not wide- 
spread. The maximum dose is much smaller than in Group B, and is attained after a 
much longer time. Height of curve represents dosage; width represents days. P.V. and 
T.B.V. (Spengler) used. 
from widespread active tuberculosis. The degree of the ac- 
tivity can be fairly well judged by the character of the dosage. 
E-3, E-1l, and E-5 were markedly active cases, and it was 
deemed best to increase the dosage very slowly so as to avoid 
a marked reaction. It will be noted that at the end of 80 to 
140 days, we had only attained a dosage that was attained at 
the end of 40 or 80 days in Group A. With the exception of E-6 
and E-17, there was a moderately high temperature present. 
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Group F (Fig. 137) represents four cases suffering from ad- 
vanced active tuberculosis, with moderately high fever. It will 
be seen that the rise of dosage is gradual and does not differ 
greatly from the dosage in Group E. The main difference con- 
sists in the maximum dosage that is maintained. F-5 and F-8 
attained a higher dosage than F-2 and F-9. This was partly 
owing to the fact that these patients stood the dosage well. In 
the other cases we used only small doses so as to avoid any 
marked focal reaction. (See page 371.) 
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Fig. 135.—Group D. Cases illustrating the use of tuberculin in the treatment of 
moderately active widespread tuberculosis. The doses are very gradually increased; while 
the maximum dose is about the same as in the more active cases (Group C), though at- 
tained more slowly. Height of curve represents dosage; width represents days. P.V. 
and T.B.V. (Spengler) used. 


It has long been my habit to be extremely cautious in the 
use of tuberculin. While it is my experience that the remedy 
may be suited to the patient, no matter what his condition, at 
the same time, it is necessary to avoid producing a focal reac- 
tion to such a degree as to do harm. When I arrive at the 
maximum dose that I think the patient will stand I either 
repeat it after a time, or change to another preparation of 
tuberculin,—starting at the lowest dose and going up until 
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tolerance has been reached in the new preparation. This method - 
of administering has given me excellent results. 

The tables, pages 372, 373, and 374, from the author’s mono- 
graph on Tuberculin (pages 164-166) will give schemata for dosage 
of the common preparations of tuberculin. 

While it must be evident to anyone who understands the 
rudiments of therapy, that it is impossible to follow schemata 
like these, yet they are appended because they give a guide to 
those who are not familiar with tuberculin. The dosage of 
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_Fig. 136.—Group E. Cases illustrating the use of tuberculin in those suffering from 
gees oy ieee Sa a low maximum dosage is attained; and this only after 
aa EBV. (Soontlen) se of curve represents dosage; width represents days. P.V. 
tuberculin, however, cannot be considered except in connection 
with the interval. There is much confusion regarding dosage. 
One of the most common conceptions of tuberculin is that large 
doses are harmful. A large dose depends on what doses have 
preceded it, and its action depends very much upon the inter- 
val that has existed between it and the preceding dose. The 
emphasis which Wright laid upon small doses has apparently 
reconciled the profession to a certain extent to the use of tuber- 
culin. Their opposition was based largely upon fear of reac- 
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tions; and these are largely associated in their minds with large 
doses. This, however, is a wrong conception. The proper dose 
of tuberculin is the one which produces the desired effect when 
given at the proper interval following the preceding dose. 
The action of a small dose of tuberculin lasts only a short 
time, while that of a large dose lasts for considerable time; 
consequently, the interval between doses must lengthen as the 
size of the dose increases. I have adopted a rapidly increasing 
method of dosage, with a gradual increase in interval and have 
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Fig. 137,—Group F. Cases illustrating the administration of tuberculin in advanced 
active tuberculosis with moderately high fever. The increase in dosage is very gradual. 
The dosage does not differ greatly from that in Group E; but a much smaller maximum 
is attained. Height of curve represents dosage; width represents days. P.V. and T.B.V. 
(Spengler) used. 


found it very satisfactory. This method of dosage, as will be 
discussed under another heading, also avoids the production of 
a condition of increased sensibility, which sometimes proves 
very annoying to those who are administering the remedy. 
There is a time immediately following each dose of tuber- 
culin when a reaction would most probably follow if another 
dose were given. There seems to be a period of increased 
sensitiveness. This is later followed, however, by a period of 


ole TUBERCULIN 


TABLE VI. 


ore 
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increased tolerance, or decreased sensitiveness. This period 
represents the time when the increased immunity response is not 
only evident, but at its highest point. This is also the time 
when whatever focal reaction was present has probably passed 
away. After this period of increased tolerance passes away, 
it is evident that a period of relative hypersensitiveness and in- 
creased liability to reaction again appears. 

The length of the period of heightened immunity, likewise 
the time of return of hypersensitiveness, varies according to the 
patient’s reactive powers and according to the size of the dose, 
—coming on quicker and passing off earlier after small doses than 
after large ones. It is during this period of increased tolerance 
that the next dose should be given. The increased danger of 
reaction, if a dose is given immediately following the preceding 
one, is probably partly due to the summation of action, The 
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two doses are larger than the specific proteolytic enzymes are 
able to destroy without setting free sufficient amounts of the 
toxic substances to produce a toxie effect. If, however, the suc- 
ceeding dose is not given until the first dose has been acted 
upon by the specific ferments, then it will be cared for without 
reaction resulting. 

The increased immunity following each dose lasts only for 
a certain length of time, which depends, as previously men- 
tioned, upon the size of the dose. Then, if another large dose 
is given after this period of increased tolerance has passed 
away, the dose will again be too large and may result in reaction, 
the same as though it were given too soon. Fig. 138, page 375, 
taken from my monograph on tuberculin, shows schematically 
my conception of what occurs after a dose of tuberculin. When 
a dose is given it will be seen that the same general phenomena 
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TABLE IX. 


ScHEMaA ror P.V. anp T.B.V. (SpENGLER) 


No. of Days—Showing Interval Dosage in mgs. Bacillary Extract 
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occur, whether it be large or small, although the time and per- 
sistence of each phase is short or long, according to the size 
of dosage. 


The period of depression during which time there is prob- 
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ably a reduction in antibodies,—the negative phase according 
to Wright,—follows each dose and is short or long in accord- 
ance with the size of the dose. This is followed by a rise in 
defensive powers, as indicated by the line marked B, also being 
short or long in duration according to the dosage. This period 
of heightened response is followed by the decline C. 

The depression A in the curve corresponds to the period of 


Fig. 138.—Illustrating schematically the phenomena which follow the administration of 
a dose of tuberculin, and showing when to give and when not to give the dose. X repre- 
sents the time when the dose is given. The size of the dose is indicated as follows: 
s, small; m, medium; /, large; vl, very large. That part of the line marked (a) represents 
the period when the antibodies are reduced because of caring for the dose. It is marked 
by an increased hypersensitiveness and decreased tolerance of tuberculin. If another 
dose is given at this time, it is equal to increasing the dose x by the amount given, and 
if large enough, causes a reaction. B represents the time when the body has reacted in 
the production of an increased number of antibodies; therefore it is marked by decreased 
hypersensitiveness and an increased tolerance of tuberculin. During this time an increase 
in dosage is readily tolerated. C represents the time when the increased amount of anti- 
bodies resulting from the previous dose is gradually disappearing. This period is character- 
ized by a gradual increase in hypersensibility and a gradually reduced tolerance to tuber- 
culin. If a dose is given during this time, it is likely to cause a reaction, especially if the 
amount of tuberculin be increased. It will be noticed that the same phenomena follow 
doses regardless of size, but that the various phases are larger the larger the dose, show- 
ing that the interval between doses must increase with the size of the dose. 


incubation in infectious diseases, and represents a time when 
specific antibodies are developing. The tuberculin reaction dif- 
fers from the reaction curve in acute infections in that it is 
an inoculation in an individual who is already immunized and 
corresponds more particularly to the secondary reactions which 
we meet in vaccination against smallpox, as studied by von 
Pirquet and Shick.*° There is in tuberculin reaction, a temporary 
decrease in both fixed and free receptors, because they are called 
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into use in order to satisfy the antigen. This is followed by 
an increase in their production, and, later, a gradual decline. 
The increases in dosage of tuberculin are followed by a length- 
ening of the period of increased defense; and, inasmuch as this 
is the time when the next dose should be given, it gives a wider 
limit for the period of safety than that which occurs during 
the smaller doses. This principle must be taken into account in 
spacing doses. 

It is safe to give a small dose, with intervals of one or two 
days; and, if the dose be sufficiently small, the increase in 
amount may be very rapid; in fact, I begin all my preparations 
of tuberculin with doses so small that I know no reaction will 
occur. I rarely give more than .00000001 mg. of any prepara- 
tion as my initial dose, but I increase this ten-fold at each in- 
jection, administering the doses every other day until I reach 
one the size that I know is sufficient to give a focal reaction. 
I then gradually increase my interval, although, in many in- 
stances I continue increasing the dosage tenfold, the same as 
before, until a dose considerably larger has been attained. 

The period of maximum immunity, when there is a dimin- 
ished danger of a reaction following the succeeding dose, is not 
a very long one. In small doses it is usually only one or two 
days; while in larger doses, it may be one or two weeks or more. 
A dose given short of this period of maximum immunity, or even 
after it has passed away, is more apt to be followed by a reaction, 
as previously discussed. This shows that the time of dosage can- 
not be shortened or lengthened, according to the whim of the 
one administering it. This is an important principle in using 
tuberculin, and I feel very sure that a failure to grasp the 
meaning of it is responsible for much of the inability to ad- 
niinister tuberculin without reactions. 

This is well illustrated by the experimental evidence brought 
forth by Vaughan in his study of the type of temperature as 
produced by the toxic protein molecule. If a sufficiently large 
dose of toxin is administered a rise in temperature is produced 
which soon returns to normal. If repeated injections are given, 
on the other hand, a continuous fever curve is produced. 

As I have said previously, in writing upon this subject,—‘‘I 
do not believe that it is possible to administer tuberculin to 
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the greatest advantage of the patient or the production of the 
greatest tox-immunity, and still control focal reactions, by giv- 
ing it once a week, or twice a week, or every ten days, accord- 
ing to rule.’’ 

With this conception of the phenomena which follow injec- 
tions of tuberculin we have an explanation of the two principal 
methods of giving tuberculin,—one that of producing tox-im- 
munity by gradually increasing the dosage until the patient 
tolerates a very large dose of tuberculin; the other by repeat- 
ing at intervals of more or less frequency, the same dose of 
tuberculin. The former method, that of producing tox-immu- 
nity, is the one that I prefer. In my hands it has proved most 
satisfactory and given the best results. By this method I find 
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Fig. 139.—Schematic representation of the phenomena that occur: (1) in the repeated 
small doses, lower part of the figure; (2) in the production of tox-immunity, upper part 
of figure. It will be noticed that in the use of repeated small doses the phenomena occur 
after the dose is allowed to disappear entirely, and that each dose stands out as an indi- 
vidual injection. In the production of tox-immunity, however, each succeeding dose is 
given in the B portion of the line; and instead of the line gradually dropping back to the 
normal as it does in the individual dose, illustrated by the dotted line C, it takes a drop 
to a, and then rises above the line of the previous level, and thus builds up a decreased 
hypersensibility or an increased tox-immunity. 


that a patient can have the dosage increased within a short 
time so that he may tolerate a million or more times the first 
dose without producing a reaction. I cannot help thinking 
that the increased immunity to the tubercle protein in a given 
preparation furnishes, at least specific defensive products for 
some of the toxins produced in the focus of infection, for it 
does seem that tolerance to toxemia is increased and that tox- 
emia is relieved. The other method,—that of giving the same 
doses at intervals, depends upon suiting the dosage to the 
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amount that the patient will tolerate. The dosage must be re- 
peated sufficiently frequently not to produce a condition of hyper- 
sensibility and intolerance; for, as has been shown, according 
to the principles of anaphylaxis, if any foreign protein is in- 
jected into the body in small doses at infrequent intervals, af- 
ter four or five doses, a condition of increased hypersensitive- 
ness develops. That this does not occur more frequently in the 
administration of tuberculin in tuberculosis is probably due 
to the fact that while the tuberculin administered is not identi- 
eal with the protein developed in the focus within the body, it 
is sufficiently near so that there is already a certain degree of 
desensitization or tolerance to it established. The introduc- 
tion of tuberculin, then, even in the haphazard way that it is 
often employed, a way which would be disastrous if it were 
an entirely foreign form of protein, meets conditions which pre- 
vent increased sensitization occurring. 

These two methods of giving tuberculin are illustrated in Fig. 
139, page 377. It will be noted that each one is followed by the 
same phenomena, whether the method of tox-immunity is em- 
ployed or the one of repeated small doses. In one, however, there 
is the gradual building up of immunity to the tubercle protein; 
and, in the other, there is probably only a focal stimulation and 
temporary increase in specific immunity. 

Is Tuberculin a Safe Remedy for General Use?—This ques- 
tion is one that has been discussed a great deal. The general 
concensus of opinion is that tuberculin is not a remedy to put 
in the hands of physicians in general. This statement has a 
great deal in experience to substantiate it; at the same time 
I am accustomed to saying that any man who has enough intelli- 
ligence to familiarize himself with disease so as to be able to 
practice medicine safely, should be able, if he will but give his 
time and attention to the matter, to use tuberculin with safety 
to the patient; and, at the same time, with beneficial results. If, 
on the other hand, he is not willing to study either his tubereu- 
losis or his tuberculin, he should not attempt it. It is a remedy 
that can be given by rule, to a certain extent, but not most 
advantageously. It is essential to know the pathology of 
tuberculosis and the nature of the course of this complex dis- 
ease, if one is going to administer any remedy which earries 
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with it so much power for good when given rightly, and so 
much power for harm when given wrongly. There should be, 
however, physicians in every community, who are capable of 
administering tuberculin advantageously to their patients. 

Tuberculosis today is a specialty. The best results are being 
produced by those who are giving the tuberculous patient close 
individual study. Men who are thus interested in this disease 
should familiarize themselves with the method of using tuber- 
eulin and employ it in their practice. The use of tuberculin is 
much like the employment of surgical procedures. It ean be 
learned best by observation. The reason that we have so many 
enterprising, energetic, efficient surgeons is because there is 
keen competition among them and they take particular pains 
to go and see other good surgeons operate. There is a constant 
attendance of men eager to develop their surgical skill at the 
large surgical clinics of this country. There is no reason why 
men who are desirous of producing results in tuberculosis should 
not have the same chance. The Trudeau School for Tubereu- 
losis, which has recently been established, should be a step 
toward meeting this demand and should be a great aid to those 
who are desirous of learning this special work. There should be 
other schools in other sections of the country which are capable 
of affording the same opportunity. It should be a part of such 
clinies to teach the administration of tuberculin. 

The Importance of Pathological Knowledge and Careful Ex- 
amination in Tuberculin Therapy.—From my previous discus- 
sion, the importance of understanding the pathology of the 
tuberculous process to be treated, can readily be gathered. The 
importance of this is based upon two facts;—the focal reaction 
following the dosage, and the varied character of the disease. This 
is an inflammatory reaction and takes place in and around the 
tuberculous focus. This reaction may be of any degree,—from 
a slight hyperemia to a severe congestion. It may be accom- 
panied by slight or severe exudation. In some cases, such a 
reaction will do no harm; in others, it may prove very injuri- 
ous. If one knows the pathology present he can more intelli- 
gently direct his tuberculin therapy. It proves advantageous 
to treat those patients in whom fibrosis predominates, with large 
doses and marked focal reactions. The same procedure would 
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doubtless be harmful and might produce an irreparable injury, 
if directed toward the fibro-ulcerative type of the disease. 
The dosage must also vary according to the tissue involved. A 
large dose might be tolerated in the lung, when it would not 
be tolerated in an eye or a meningeal lesion. These conditions 
must all be considered in using tuberculin therapeutically. One 
must also necessarily be conversant with the clinical course of 
the disease. He must understand that tuberculosis is a disease 
which runs an uneven course in which, when activity is pres- 
ent, there will be a rise of temperature and other symptoms 
which make up the syndrome of toxemia, their severity depend- 
ing upon the degree of activity present. These periods are 
often followed by others, during which the patient is free from 
toxic symptoms. These alternating periods of activity and qui- 
escence go on, oftentimes, during many months before the dis- 
ease assumes a permanent quiescent state. Without such 
knowledge it is impossible to properly interpret the effect of the 
tuberculin administered. One might think that natural patho- 
logieal activity is due to the tuberculin; or he may fail to recog- 
nize a too severe focal reaction produced by the tubereulin and 
consider it as due to the natural course of the disease. 

It is also necessary to bear in mind that these patients are 
subject to many other complications which produce the toxic 
syndrome. There are many acute infections, likewise compli- 
cations, either tuberculous or non-tuberculous, which produce 
a transient or continuous toxemia. He must also understand 
the effect of the depressive emotional states in producing the 
same syndrome as that of toxemia, as discussed in Volume I, Chap- 
ter VIII. 

In order to possess this knowledge not only is the study of 
pathology necessary, but an intimate association and acquaint- 
ance with the patient. This can be determined only by eareful, 
complete examinations made sufficiently frequently to acquaint 
the examiner fully with the disease and the patient. Fortu- 
nately, the employment of tuberculin has brought into use the 
graphic temperature chart. This has been a great forward step 
in the study of tuberculosis. At a glance one may see the pic- 
ture of the temperature curve extending over a period of 
months. This temperature curve should not be considered as 
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an entity; but, as an index to the patient’s toxemia, unless 
it is affected by the depressive emotional states, or other factors 
which cause an elevation of the curve. There is no other sign 
or symptom that can be compared with the temperature curve 
in giving one an idea of the progress of the case, as far as the 
presence or absence of toxemia is concerned, because different 
types of toxemia, as represented in the chart, are indicative of 
various pathological processes which produce toxemia. An ap- 
preciation of this can be obtained from Chapter XXX. Normal 
temperature, however, does not mean healed tuberculosis. 
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Fig. 140.—Illustrating a convenient graphic chart for the temperature and pulse with 
record of symptoms added. Used by Dr. George H. Evans of San Francisco. A month’s 
chart is much better than one for a shorter period. 

Not only is it desirable to keep a graphic temperature chart, 
but it is desirable to record on this chart other important data, 
such as the pulse rate, the sputum curve, the weight curve; and, 
in the case of intestinal tuberculosis, the number of stools per 
day. This gives a fairly accurate clinical history of the im- 
portant points as the case progresses. Brown, of Saranac, has 
devised a general booklet to be used by patients who are receiv- 
ing tuberculin treatment, in which he has arranged for the 
tabulation of the presence or absence of the common symptoms 
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which are present in tuberculosis. This may be used advan- 
tageously to both physician and patient. It affords an excel- 
lent method of control of the patient. The same data has been 
added to the temperature curve by Evans, of San Francisco, as 
is shown in Fig. 140. 

Physical Examination of the Patient—Physical examination 
of the patient is another important part of tuberculin therapy 
and is more important than where tuberculin is not employed. 
This examination should be made sufficiently frequently to keep 
the attending physician acquainted with the pathological 
changes which are taking place in the part affected. In deter- 
mining the frequency of examination, one should take into con- 
sideration the fact that pathological changes take place slowly. 
The examination is for the purpose of determining whether or 
not changes have occurred; whether areas have broken down; 
whether there are new processes of active inflammation; and 
whether still others have gone on toward healing. I have found 
it sufficient to examine my patients once a month; in fact, 
for those who have attained a state of arrestment, and in whom 
active symptoms have disappeared, an examination once in two 
months is sufficient, although I usually examine all every four 
or five weeks. At each examination a chart should be made. 
This gives one a record for comparison; and, while even at best 
it is more or less inaccurate, if carefully made, it will give one 
a fair working guide for the management of the patient. 

The Length of Time Necessary for Tuberculin Treatment.— 
The question is usually asked, ‘‘How long is required for tuber- 
eulin treatment?’’, as though it were a definite course of treat- 
ment; or, as though it were a treatment of so many doses, or 
one which depended upon attaining a certain maximum dose. 
Our answer to this depends on both our conception of tubercu- 
losis and the action of tuberculin. There has been a general 
tendency among clinicians to try to cure the disease faster 
than the pathological changes can take place. At best, it is 
a long drawn out period of treatment, and it is natural to de- 
sire to complete it as soon as possible; but it cannot be com- 
pleted short of the time necessary to make the necessary patho- 
logical changes. The rapidity with which a lesion will heal 
depends upon its extent, its severity, and the reactive powers of 


LENGTH OF TREATMENT 383 


the patient. One patient will make as good progress in six 
months as another one will make in nine months or a year; but, 
leaving out of account these unusual eases, an early case of 
tuberculosis must be watched and eared for, at least intermit- 
tently, over a period of from six months to a year. A satis- 
factory healing, however, will not take place except after a 
much longer time than this. A more extensive lesion and a 
more advanced process may require double, or even more than 
double this amount of time for a suitable result to take place. 
Many patients who fail to secure a satisfactory result in six 
months could do so in nine months, and many patients who 
fail in nine months might succeed in a year. Persistence is 
important; and as long as pathological changes are favorable, 
treatment should be continued. 

It is sometimes best to interrupt the treatment of tuberculin. 
I often treat my patients until the physical signs in the chest 
are those of arrestment, the chest being practically free from 
moisture; or, in case cavities are present, until the moisture is 
eonfined to the cavities. Then I let the patient rest and live 
the ordinary hygienic life without tuberculin, over a period of 
from three to six months. I then resume tuberculin for three 
to six months. After this, I permit another long period of rest, 
after which I again administer the remedy for a short period 
of time. 4 

It is quite noticeable, in my experience, that patients so 
treated are usually given the benefit of this extra therapy at a 
time when they are likely to begin to go down without it. The 
extra stimulation which is given them at this time seems to 
make healing more satisfactory. Very often, patients who have 
not put on weight during the first treatment, do so during the 
second or third periods in which they receive tuberculin. It is 
also very common to see the physical endurance and the nerve 
balance of the patient greatly improve during these later 
_ periods of tuberculin treatment. 

This method was first suggested by Petrushky, and is spoken 
of as the ‘‘Etappen Methode.’’ Patients who are treated by 
this method seem to retain a condition of health much more 
satisfactory than those who are treated for a single period, par- 
ticularly if it is a short period. The great objection to this 
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method is that patients cannot be relied upon to return for the 
second and third periods of treatment. They are willing to 
undergo treatment until they obtain a certain degree of health, 
but, if permitted to interrupt it at this time, there is a large 
proportion who cannot be relied upon to resume treatment 
when it is desirable. The result is that this method, while su- 
perior to the method of one long term of treatment, has in it 
the elements which make it impractical. 

The Effects of Tuberculin Treatment What can be claimed 
for tuberculin treatment? This is a difficult question to answer, 
because no man who is capable of intelligently administering 
tuberculin would be satisfied to employ tuberculin alone. Tu- 
berculosis is a many-sided disease. It is one in which we, un- 
fortunately, do not have a specific upon which we may safely 
rely for bringing about a cure. If we wish to treat this dis- 
ease intelligently, we must employ those measures, or enough 
measures which have a tonic stimulating effeet upon the pa- 
tient’s cellular activity, so that the metabolic processes within 
the body will be carried on normally; keeping up the ordinary 
repair; relieving the harmful effects produced by toxemia; and 
having sufficient reserve energy left to overcome and heal the 
tuberculous infection. In some cases either. open air, good 
food, rest, or psychotherapy may be sufficient to produce this 
effect in itself. In others we may have to combine them, or 
even add more. Tuberculin acts by stimulating the defensive 
powers of the cell. These defensive powers of the cell are 
greatest when the cellular activity is nearest normal; conse- 
quently, it would be foolish to use tuberculin and rely upon 
it alone. It should be reinforced by other measures which 
stimulate the reactivity of the body cells so as to give it an 
opportunity to act to greatest advantage. 

The efficiency of tuberculin has been especially shown in the 
treatment of tuberculous laryngitis. This serious, and formerly 
hopeless complication of pulmonary tuberculosis, has now as- 
sumed the same status as pulmonary tuberculosis. If the 
laryngeal lesion is not too active, in a patient with favorable 
pulmonary involvement, his chances of healing are good. Even 
some cases which have a serious pulmonary lesion may obtain 
a healing of their laryngeal lesion. If, however, the laryngeal 
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infection comes on as a terminal complication, and is associ- 
ated with activity in the lung and a rapidly spreading disease 
in a patient whose body cells have lost their powers of react- 
ing, then little hope can be offered by the use of tuberculin, or 
any other remedy, or group of remedies. 

The effect of tuberculin, as studied in the larynx, has 
demonstrated to me, beyond question, the effect of the focal 
stimulation in the production of fibrosis. 

I have had an opportunity of observing and treating several 
eases of tuberculosis of the tongue (see page 104), and here I 
have been able to observe carefully the effect of the tuberculin 
dosage. This, being an infection of muscular tissue, is ex- 
tremely difficult to heal, although, as a rule, the process has 
been chronic in character. Following many of the doses of 
tuberculin, I have seen a hyperemia appear about the focus of 
infection. By keeping them up over a prolonged period of 
time, I have been able to secure healing in all instances where 
the pulmonary disease was not too active. In one ease, which 
is under my treatment at the present time, I have kept up this 
focal stimulation during a period of more than two years, and 
am finally attaining a result. Two ulcerations were present at 
the beginning of treatment and the patient was suffering from 
an active pulmonary lesion which had gone through periods of 
marked activity with high fever. Regardless of this, one ulcer 
healed many months ago. The other has healed several times, 
only to open again; but now it seems to be definitely healed, 
and a scar, which is apparently firm, has taken the place of 
the former site of ulceration. 

It is not necessary, however, to have these visible evidences 
of fibrosis following the use of tuberculin, to prove its efficacy. 
We see the same thing in our pulmonary cases. The amount 
of fibrosis and the rapidity of its formation may be determined 
by the amount of contraction in the lung, as evidenced by the 
_ shifting of the mediastinum. We often times see, during our 
administration of tuberculin, a rapid formation of scar tissue; 
a drying in the process, as determined by physical examination; 
inereased harshness, indicative of an increasing amount of fi- 
brosis; and a shifting of the mediastinum toward the side of in- 
volvement showing the contraction. I have seen as much con- 
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traction take place following a few months’ treatment of tuber- 
culosis with tubereulin as would occur, ordinarily during a 
prolonged period of observation without such therapy. It is 
not uncommon here in our institution to see these contractions 
and shiftings of the mediastinum and diaphragm take place 
month after month, the amount taking place between monthly © 
examinations being sufficient to make them easily demonstrable 
upon palpation and percussion. 

Not only do we have these evidences presented to us on 
observation and physical examination; but, by observing our 
patients and studying their after history, we see that definite heal- 
ing is produced in a larger percentage of cases than is pro- 
duced where tuberculin is not employed. 

Statistics in tuberculosis are of little or no value because 
the ideas of observers differ so greatly and because individual 
methods are so much at variance. It is impossible to compare 
the work of any two men. One man will give a very different 
opinion of the amount of involvement present, from that of 
another man. The opinion as to when the patient is arrested 
also differs, depending largely upon the experience and ability 
of the examiner; consequently, it is impossible to obtain any 
comparative data upon which to base conclusions as to the 
value of tuberculin therapy. My own personal opinion of cases 
is very different now from what it was in the earlier years 
of my work and my results then and now are not comparable. 
The same objection may be made, although it holds to a lesser 
extent in some, to almost any other statistical investigation. 

Theoretically, there is no doubt of the value of tuberculin as 
a therapeutic measure. Clinically, there is considerable doubt, 
if one considers the opinion of all observers, regardless of their 
right and ability to give such an opinion. If one, however, 
will take the same attitude toward tuberculin that he does to- 
ward surgery, or other therapeutic measures in medicine, he 
will then be forced to agree that tuberculin has value. All men 
do not obtain satisfactory results with tuberculin, neither do 
all men with any other therapeutic measure. If we take as our 
standard the best results that can be produced, then we must 
admit that tuberculin is a valuable measure in the therapeutics 
of tuberculosis. 


_CHAPTER XLI. 


PSYCHOTHERAPY. 


The Principles Underlying Psychotherapy—Throughout §his- 
tory, medicine has been surrounded by mystery. There has been 
a childish faith in the power of the physician over disease which 
has not been warranted by his scientific knowledge. The chief 
role of the physician has hitherto been that of family counselor 
and friend. ‘The physician of the old school, as immortalized by 
Jan MacLaren, was a man of heart, keenly interested in the lives 
and happiness of his patients, giving them advice upon non- 
medical matters as well as those which fell within his sphere. 
He was the man who inspired hope and gave courage to those 
who were ill and advised and helped all who were in need of good 
eounsel. He knew little scientific medicine because there was 
little of it to be known. He had a smattering of anatomy and 
physiology, and was armed with many drugs in which he had 
unbounded faith. He was familiar with many observations of 
the masters which had been handed down from physician to 
physician, some of which were founded on truth and some on 
error. In spite of his lack of scientific training, he made for 
himself a firm place in the hearts and homes of his patients. He 
did not cure by his knowledge of medicine, but by his knowl- 
edge of human nature. He added to the remedies which he ad- 
ministered, the weight of common sense and the influence of 
cheerfulness and sympathy. He jealously guarded his position 
of influence in the family councils; and it was one that could 
not be displaced by cults and isms. 

When scientific medicine began to make itself felt it opened 
up new fields of investigation in such rapid succession that the 
physician was obliged to change. He was compelled to adjust 
himself to new conditions. During the past quarter of a cen- 
tury so much of a truly scientific nature has been revealed that 
the entire subject of medicine has been rewritten. As a result 
of this, the tradition of the fathers has given way to the scientific 
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facts of recent times. So great has been the demand made upon 
the intellectual powers of recent students of medicine that they 
have, for the time being, been almost wholly engaged in the study 
of disease. As a result of this they have sacrificed the study 
of the individual; and made it secondary to the study of the 
disease. Doctors are so busy endeavoring to make diagnoses and 
attempting to apply scientific facts, which are being continu- 
ously brought forth in the treatment of disease, that the ac- 
cusation ean be made, all too justly, that they are forgetting 
that the disease which they are studying exists in a human 
being. This condition is partly responsible for the lack of con- 
fidence which the physician has experienced during this period 
of transition. He is far more deserving of trust today than at 
any time in history because he is better equipped to cope with 
disease; yet he has sacrificed the principle of sympathy and hu- 
man interest, which gave him so much power in times past, and 
as a result of this has temporarily lost the confidence of the 
publie. 

This mistake will right itself ere long. Members of the medi- 
eal profession are already seeing that the human interest is es- 
sential to success and they are endeavoring to retrace their 
steps and again become the sympathetic helpful friend as well 
as the bearer of scientific truths. It is important to study dis- 
ease. Physicians should be well equipped with the best knowl- 
edge on the subject of modern medicine. It is equally impor- 
tant, however, to study the patient and to be able to bring out 
the best that is in him as an individual. 

The treatment of the patient as an individual lies within the 
province of psychotherapy. The treatment of all diseases, 
whether we recognize it, or not, has a psychic bearing. There 
is a psychological as well as a physiological basis. 

Man gains his impressions from without by means of his 
‘senses. These are not all physical. Some of them are psychical. 
The psychical have no less bearing and no less influence upon 
the physiological activity of the body cells than the physical. 
This fact has not been sufficiently appreciated in the past but 
it is one that will be developed and amplified in the future. 
Man is a living, thinking, hoping being, as well as one who is 
given to eating, breathing, moving, and feeling. His life is 
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made up of experiences. These experiences produce their effect 
on certain cells with which he was originally endowed. The im- 
pressions that are made upon these cells determine their de- 
velopment and future activity; in other words, a man’s educa- 
tion is his inherited characteristics modified by his experiences. 
Cellular growth and physical development are produced by the 
sum total of the experiences through which the individual 
passes. He can have no thought that is not based on things 
which have previously come to him and made an impression 
upon his nerve cells. His hopes are based on the experience of 
others and the impression which these experiences have trans- 
ferred to him. It is as much the province of the physician to 
recognize these factors, and to improve the method of thought 
and change the physiological working of the body cells through 
psychic influences as it is to change them through physical 
means. Attention to the individual will oftentimes relieve as 
much, or even more, suffering than attention given wholly to 
the diseased organ. Psychotherapy helps the patient to cure 
his own disease by improving the function of his own body cells 
through orderly psychic influences. The material side of medi- 
cine, on the other hand, attempts to treat disease as an entity, 
and find remedies which will destroy or remove the disease pro- 
ducing factor. The two combined are ideal. Each, alone, may 
produce satisfactory results in a large percentage of cases, but 
combined will prove to be far more efficacious. 

The depressing influence of the emotions upon physiological 
activity has been well established by modern physiologists; and 
it is the duty of the physician to be as earnest in endeavoring 
to improve metabolic changes through psychic control as it is 
through physical. The diseases of metabolism are greatly im- 
proved by the patient living a properly regulated, hopeful, con- 
tented life. So can all chronic infections be relieved to a cer- 
tain degree in the same way; in fact, there is no diseased con- 
dition that cannot be influenced by the proper psychic attitude 
of the patient. Psychotherapy creates about the patient an at- 
mosphere of optimism and encouragement. It gives him hope 
for something better. It teaches him to look for and expect 
relief. It displaces depressive ideas and puts cheerful ones in 
their stead. Psychotherapy consists in helping the patient by 
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positive teachings, to look forward to continuous improvement. 
It displaces negative harmful ideas. 

Psychotherapy, to be of greatest value, must be adapted to the 
individual. The patient must be studied in the light of his past 
experiences and must be treated according to the degree of in- 
telligence which he possesses. The higher the grade of intel- 
ligence, the more amenable he is to proper suggestion and the 
easier is it to lead him into the proper field of thought. 

In order to understand the principles of psychotherapy, we 
must realize that every action of the body is under the con- 
trol of the nervous system. We must conceive of these central 
cells being constantly bombarded by impulses coming from with- 
out. Many of these influences are normal and many of them 
abnormal. We may infer that the effect of these impulses de- 
pends considerably upon the degree of their intensity and their 
persistence. While the cell might come out uninjured by a 
short stimulation; yet, if kept up sufficiently long, we can con- 
ceive only of disturbed function resulting. Thus, injury to a 
peripheral nerve will produce pain. The continuous stimula- 
tion from the injured part increases the irritability of the cell 
which receives the impulse to an extent which is manifested by 
painful sensations. 

The constant action of toxins upon the central nerve cells 
disturbs their equilibrium and brings them to a point where they 
functionate abnormally.. We have all seen patients complain 
of pain, where the physician has told them that there was no 
cause for pain. It is necessary to realize that in conditions of 
this kind, the threshold of response of the nerve cells is prob- 
ably lowered and the cell reacts to the sensation of pain in a 
condition which, if the cell were normal, would not be experi- 
enced as a sensation at all. Nerve cells should be shielded as 
much as possible from abnormal stimulation. If the stimulation 
is not kept up long enough to produce serious injury, their 
function may be restored and a normal condition be attained 
after the stimulation has been relieved. Even if the nerve cells 
cannot be wholly relieved, a partial relief may help restore such 
a degree of equilibrium as will be followed by a fairly normal 
functionating capacity. 


The practical working out of the above facts is seen in so- 
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ealled neurasthenics and psychasthenics. The nerve cells in 
these patients have been bombarded by harmful impressions for 
so long that they functionate abnormally, rather than normally. 
If these patients can be relieved of such abnormal stimulation, 
by being given a brighter outlook, by being shown that there is 
hope ahead; if they can be given freedom from the depressive 
-emotional states; and, if this relief can be kept up sufficiently 
long, the threshold of response in the nerve cell will rise and 
many of the abnormal acts, to which the patient has been accus- 
tomed, will disappear. Pain, sleeplessness, discouragement, 
worry, fear, digestive disturbances, abnormal heart’s action, and 
abnormal thought, may all be improved or removed in this way. 

Psychotherapy is an integral part of medicine and belongs 
as much to it as the administration of drugs and the use of the 
surgeon’s knife. 

The mentally and physically perfect man does not exist. 
Such would be one whose every thought and every action is in 
perfect equilibrium. Everyone is warped in some particular. 
Our experiences do not always give us the normal impression 
because they are interpreted according to our own previous ex- 
periences. It is the part of the individual who would use sug- 
gestion or psychotherapeutic measures to analyze each patient 
as an individual and endeavor to give him a normal point of 
view; to change his wrong impressions and wrong methods of 
thinking; and, with a process of positive education, help his 
mind to normal thought. There is no doubt at all that many 
diseases could be averted by leading normal lives and having 
normal thoughts. This statement is illustrated by the individual 
who worries himself sick over some financial loss, or the loss 
of some friend, or some severe disappointment which comes into 
his life. There is likewise no doubt that many patients are 
greatly relieved when abnormal thoughts are removed and they 
are led into right ways of thinking. This is evident to all phy- 
sicians; and to some it is more evident than to others. 

When the patient is told that he has some severe illness, it is 
apt to produce depression unless the physician is careful to ac- 
company his statement with hope. If the news carries with it 
mental depression the patient’s appetite declines, his digestion 
weakens and his general metabolic processes are depressed. 
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This takes place according to the physiological law that all fune- 
tions of the body are under nerve control, and nerve impulses 
are influenced alike by physical measures, chemical measures, 
and psychical conditions. 

In this connection the experiments of Cannon, cited in Volume 
I, Chapter X, in which he recites the fact that he was able to ob- 
serve the entire stoppage of peristalsis, for a period of an hour, 
produced in a eat by anger; and a further observation of normal 
mevements during a similar experiment, in a cat that was con- 
tented and happy, are of the utmost importance. 

This and other physiologic observations which show the nerv- 
ous control of visceral activity through the sympathetic nervous 
system is the basis of the good results that are obtained in so- 
ealled functional diseases when treated by Christian Science, 
mental healing, and such kindred measures. The followers of 
these cults, however, in their ignorance of physiological laws, ac- 
count for the beneficial results observed in ways either mystical 
or religious; when, in reality, they are produced in a perfectly 
orderly and normal manner through the action of nervous im- 
pulses upon the body eells. 

Psychotherapy has an important place in the treatment of 
tubereulosis because of the nature of the disease. This is a 
ehronie toxemia which exists over long periods of time; the in- 
fection taking place in childhood and the disease showing al- 
ternate periods of activity and quiescence, persisting oftentimes 
for many years before manifesting itself as a clinical entity. 
While the disease may not be sufficiently pronounced to be rec- 
ognizable, yet there are many times during this long period 
when the toxins are being formed and set free into the blood 
stream in such quantities as to produce ill effects. The toxins 
exert their injurious effect upon the central nervous system. 
The nerve cells, as mentioned above, are influenced by stimula- 
tion; and, according to the nature and the amount of the stimu- 
lation, they react normally, or are influenced adversely. They 


react to normal stimulation with a natural response; but, if they. 


are more or less constantly subjected to such abnormal stimula- 
tion as that produced by toxins, they must suffer injury; and 
such injury, of necessity, is followed by abnormal action. 
Therefore, it is not surprising that we recognize a perversion of 
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normal nerve activity and disturbed function on the part of 
many organs in tuberculosis. This disturbed function is particu- 
larly noticed after clinical tuberculosis has been present over a 
prolonged period of time. Chronic clinical tuberculosis exists 
in the average individual for a period of three or four years be- 
fore death ensues, in case the disease goes on to a fatal termina- 
tion. The influence of the toxins becomes more manifest as the 
disease progresses, and shows as a general derangement of the 
body mechanism and a general disharmony in cellular activity 
throughout the entire organism. In many patients the focus has 
been partially active throughout the life of the individual, and 
has been intermittently giving off toxins which have produced 
harmful stimulation of the nerve cells. 

Disturbed function manifests itself not only in emotion and 
sensation but in thought as well; because thought depends 
upon and is altered according to past experiences which the 
individual has undergone, the same as sensations and motion; 
consequently, the patient suffering from chronic tuberculosis 
suffers from both neurasthenia and psychasthenia. He is typi- 
cal of those of these classes in every sense of the term. He suffers 
from lack of nerve force, as far as his motor acts are concerned, 
his sensations are likewise disturbed and his method of thought 
is perverted. 

The lack of power for muscular action in the chronic toxemia 
of tuberculosis, is evident to all. Disturbed sensations are not 
so evident, but nevertheless, are present. Disturbances in men- 
tal processes, while not always observed, are very plain in some 
eases. That there should be this disturbance in mental processes 
is evident from the fact that one’s beliefs and convictions on 
any subject are the sum of the suggestions which have been re- 
tained by the brain cells, modified by one’s previous experiences; 
consequently, we must not expect the patient who is suffering 
from such a chronic toxemia as that of tuberculosis, to have ab- 
_solutely correct conceptions. His brain cells have been bom- 
barded with toxins over a prolonged period of time; and, as a 
result, are disturbed, to a certain degree, in their function; con- 
sequently, we are not surprised when we find such a patient in 
a chronic depressive psychical state. Psychotherapy is of great 
aid to such patients. It helps them to see that their method 
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of thought is abnormal, and that its cure depends largely upon 
themselves. Such patients are helped far more by wise sugges- 
tion than by physical or chemical measures. Each measure, how- 
ever, relieves to the extent that it can shield the nerve centers 
from harmful stimuli. 

Not only do we recognize the influence of education and past 
experience upon the individual and his mode of thought and ac- 
tion; but we know, from physiologists, that there is a marked 
difference in effect between the emotional states of a hopeful, 
optimistic, cheerful nature, and those which are depressive and 
pessimistic. As I have previously mentioned, all depressive 
emotions stimulate the sympathetic nervous system, and, if pro- 
longed, keep up a general inhibiting effect upon the various 
organs under its control; and, at times, permanently interfere 
with their activity. Where the effect upon the nerve cells has 
not yet been made permanent, this condition ean be relieved by 
dispelling the depressive emotions. This can be done by sugges- 
tion. By it we ean produce mental impressions which will re- 
lieve the sympathetic irritation, which permits a generally im- 
proved function throughout the organs supplied by the sympa- 
thetic nerves. Particularly do we note improvement in appetite 
and in the secretory and motor activity of the gastrointestinal 
tract. Improvement, however, is not confined to any single or- 
gan, but the metabolic processes of the body generally are stimu- 
lated, as is evidenced by the general improvement in the nutri- 
tion of the patient. 

There is no remedy at our command which is more generally 
applicable than psychotherapy. In this respect it equals open 
air. With it we relieve the depressive emotional conditions, re- 
move fear, discouragement, discontentment, anxiety, and worry, 
and put the patient in a happy, contented, optimistic frame of 
mind, and in this way directly improve the physiological action 
of all viscera supplied by the sympathetic system and indirectly 
stimulate general cellular activity. 

The patient suffering from chronic clinical tuberculosis is an 
ideal subject to be treated by suggestion or psychotherapy. The 
physician who is most successful in handling these patients is 
not, necessarily, the one who knows most medicine; but the one 
who always bears in mind the personality of his patient, con- 
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sidering him as a thinking, hoping human being, to be led into 
paths of correct thought and action. 

A physician will usually obtain better results if he has con- 
fidence in the methods that he employs. He conveys his ideas 
to the patient, stimulating in him a spirit of cooperation and 
trust. The physician, on the other hand, who approaches his 
patient in a spirit of doubt, as a rule, conveys his lack of con- 
fidence to the patient, thus depriving him of the essential for 
cooperation,—confidence. The physician totally fails to under- 
stand his patient who thinks that he will cooperate in a pro- 
longed course of treatment without being stimulated by hope 
of a favorable result as a reward. Any measure carried out 
with the force of the physician’s personality and confidence 
back of it will have a far greater influence than a more meritori- 
ous measure which is employed in a mechanical way. The en- 
thusiasm and optimism which one puts into his work is con- 
veyed to the patient and creates in him a sense of satisfaction 
and a spirit of confidence, loyalty, and trust, which relieves 
states of depression which would otherwise retard progress. 

Psychotherapy has a wide and important action in the treat- 
ment of tuberculosis. As pointed out in my discussion of the 
principles underlying the treatment of tuberculosis, as yet there 
is no specific remedy which can be employed in the cure of this 
disease. It is our purpose, in carrying out a line of treatment, 
to build up the patient, increase the reactive and resisting power 
of his body cells, so that when he comes in contact with tubercle 
protein he will react strongly in the formation of specific pro- 
teolytic enzymes. This is the essential feature in the creation of 
specific immunity against the tubercle bacillus, and is produced 
by the body cells themselves. It is true that another important 
factor in healing the diseased focus, after it exists, is the specific 
focal reaction which is produced, either by the protein or the 
bacilli within the patient, or, by the bacillary products intro- 
' duced from without. 

Psychotherapy belongs in that class of remedies which aids in 
the cure of tuberculosis by improving the general cellular activ- 
- ity like open air, food, rest, and exercise, and various forms of 
baths—air, light, or water. It increases resistance by improving 
the activity of the body cells and stimulating metabolic changes. 
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It keeps the cells in such a state of normal equilibrium that they 
are able to react and form the greatest number of specific pro- 
teolytie enzymes, when they are stimulated by bacillary protein. 
In order to explain this action more specifically, it is necessary 
to recall that tuberculosis is accompanied by a chronic toxemia; 
that the ill effects, for the most part, are due directly to the tu- 
berculosis and are of toxic origin, and that they express them- 
selves upon the central nerve cells, but have a particular effect 
upon the sympathetic system, producing a general disturbance 
in the function of all organs, which are supplied by this division 
of the nervous system. The structures which are supplied by 
the sympathetic nervous system are also deleteriously influenced 
by the depressive emotional states such as fear, discouragement, 
anxiety, discontent, and worry. The effect upon the function 
of the various structures, produced by these emotional states is 
identical with that produced by toxemia. There are times dur- 
ing the activity of the disease when toxemia cannot be relieved; 
but, if any of these depressive emotional states are present, they 
may be relieved by proper psychotherapeutic treatment, and the 
patient may thus be relieved of the harmful stimulation of his 
nervous system which depends upon them. This may be suffi- 
cient, under many circumstances, to restore a degree of equilib- 
rium in the organs and tissues involved and allow the body fune- 
tions to be carried on in a manner approaching sufficiently to 
normal to permit of a storing up of more energy than the patient 
is using up in combating the toxemia present. Under such con- 
ditions the metabolic balance will be established in favor of the 
patient and improvement is bound to ensue. 

Psychotherapy cannot effect the mechanical results which 
are produced by the tuberculous process; but it can greatly im- 
prove the physiological processes whose action depends upon nor- 
mal stimulation of the nervous system. 

How to Apply Practical Psychotherapy for the Tuberculous.— 
The influence of suggestion should be utilized at the first visit 
of the patient. The physician should proceed to examine the 
patient in a manner which demands the patient’s confidence. 
He should be exact in his methods and make his examination suf- 
ficiently complete to be able to give the patient a comprehensive 
idea of the disease process from which he is suffering. I think 
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physicians very often lose an important advantage over the pa- 
tient by showing him that they themselves do not understand 
the case. If they do not, they should not give an opinion until 
sufficient examination has been made upon which to base a 
definite conclusion. 

The method of telling a patient of his trouble has a great deal 
to do with his mental attitude; consequently, the physician 
should study how to tell the patient of his trouble in an easy 
and humane way; how to take away the sting that comes from 
the knowledge of the existence of a chronic serious disease like 
tuberculosis. At this time he should imbue him with hope. He 
should tell him of the curability of the disease; how proper 
guidance and faithful cooperation will bring a result in a large 
proportion of cases. 

He should further discuss the subject with the patient in 
such a way as to show him what course the disease will probably 
take. He should prepare him for periods of activity, which are 
almost sure to come, and should explain to him that these are 
a part of the general process; that the results are not neces- 
sarily serious, and that such periods of activity may come and 
not be inconsistent with the ultimate obtaining of a favorable 
result. The greater the degree of intelligence with which he 
discusses the problems before the patient, the more he will be 
able to obtain his confidence and the greater reassurance he 
will be able to give him. 

I have always found it advantageous to tell my patients that, 
under no circumstances, do I promise to cure them. Proper 
therapy, carried out with a spirit of faithful cooperation, will 
produce results in a great many instances; but, I might do my 
part well, and the patient might do his part faithfully, and yet 
we might fail to obtain the desired results; but, if both physi- 
cian and patient cooperate fully, defeat can often be turned into 
victory. This shows the patient that there is no attempt at 
concealment; and both he and the physician enter upon the 
treatment with a frank understanding which engenders con- 
fidence and trust. The patient understands the necessity of co- 
operation and the dangers of failing to do his part. 

In dealing with the neurasthenic side of the tuberculous pa- 
tient, I explain to him that his nerve cells have been bombarded 
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by harmful stimuli for so long that they act abnormally, and 
that such abnormality may be improved and at times largely 
corrected by proper therapy. The neurasthenic state, fortu- 
nately, is brought on and continued by many other factors than 
the tubercle toxins, and while the toxins may not be relieved 
at once, not infrequently we are able to remove other factors, 
thus creating an increased nerve stability. 

I put my patients at rest physically and then teach them how 
to obtain nerve rest. I urge upon them periods of relaxation. 
Rest means nothing to the average patient. One will think he 
is resting when he is sitting in a chair; another when visiting; 
still another when reading; but all of these may use up an 
amount of energy too great for the patient; and, if engaged in 
too strenuously, may prove as disastrous as walking and other 
light physical exercise. I recommend to my patients that they lie 
flat on the back, without pillows, beginning with a few minutes 
and increasing to two hours a day, or even more. IJ teach them not 
to read, or sew, or knit, or visit, or do anything continuously; 
but, if they do these things, do them interruptedly; carry on the 
activity for a few minutes and rest a few minutes, trying to re- 
lax thoroughly between times. A program such as this gives 
the nerves not only the rest that they have during sleep; but a 
rest during a considerable portion of each waking day. I ex- 
plain to them that they must not worry; they must be contented; 
they must not have fears or anxieties; but believe what I say 
and look forward to general improvement. I explain to them 
how maintaining a state of happiness and optimism relieves the 
nerve cells of harmful stimulation; how the cells under this 
relief will regain, at least to a certain extent, their equilibrium. 
I explain it to them figuratively in this way: 

The nerve cells, under ordinary circumstances, require 100 
per cent load to discharge them; but, in states of neurasthenia 
and psychasthenia, which are common in tuberculosis, they are 
discharged by a much lower stimulus, probably 50 per cent, 
and, in some eases 25 per cent of the normal. Every method 
that may be employed to lessen the injurious stimulation to 
which the nerve cells are exposed will, to that extent, improve 
the equilibrium of the nerve cells and permit the point of dis- 
charge to approach the normal. In one case we may relieve the 
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toxemia due to tuberculosis; in another we may relieve the 
toxemia due to intestinal stasis and constipation; in a third case 
we may relieve the harmful stimulation due to depressive emo- 
tional states and wrong methods of thought. The degree of relief 
afforded by any of these or by all combined may be sufficient to 
raise the point at which the nerve cell discharges to 50 or 75 per 
cent of the normal, or even to normal. The patient understands 
this explanation, although it may not be absolutely scientific. 

I point out to him at each successive visit, the improvement 
that I note. In a case of neurasthenia or psychasthenia one 
should never fail to point out the particulars in which the pa- 
tient is better, whether it be improvement in sleep, improve- 
ment in constipation, or a lessening in the amount of general 
complaint. These patients after a little bit forget to complain; 
and, as they forget to complain, their method of thought changes. 
It becomes more healthy. This form of positive suggestion to 
them aids greatly, and, after a short time, they, themselves, 
are forced to see the improvement, even though they may re- 
fuse to see it at first. It is with great pleasure that I tell a 
patient: ‘‘You do not complain as much as you did,’’ ‘‘You 
are sleeping better,’’ ‘‘You are eating better,’’ ‘‘The pain 
which you had in your back does not bother you as much as it 
did.’’ Then I call attention to the fact that this is what I told 
them would occur. 

It is a mistake to find fault with a nervous patient. It is far 
better to compliment him on his effort as well as his improve- 
ment. Let him know that you have faith in him; that you be- 
lieve that he is trying to cooperate; that you appreciate the ef- 
forts which he is making; and that you realize that it is difficult 
to do these things. Such an attitude of confidence in your pa- 
tient begets confidence on his part and inspires further coopera- 
tion. The patients feel that they are repaid for the effort they 
are making. By such a method, one is able to gradually lift 
them out of themselves, improve their method of thought, create 
in them a spirit of optimism and hope, and thus lead them to 
a higher plane of thinking and living. 

Not only is it a pleasure to lead patients of this kind to a 
higher plane of efficiency; but, if it can be done, it will prove 
to be one of the greatest points in retaining an arrestment of 
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their disease when it has been attained. The physician leaves 
his work half undone if he cures an early tuberculosis, but 
leaves the patient still in a neurasthenic state. 

Psychotherapy is particularly valuable in those patients who 
are poor eaters. This class is made up almost wholly of frail 
girls who are poorly nourished and markedly lacking in physi- 
cal endurance. The diet of such girls is nearly always insuf- 
ficient. They have little appetite and it is usually capricious. 
Anxious friends are apt to cater to their whims instead of 
helping them to form correct habits of eating. They encourage 
them in persisting in their fancies and whims. Salads and 
sweets, with a few bites of substantial food, make up the dietary 
of many of these girls. They eat whenever they want to and, 
if they do not feel like eating, very often they make a cup of 
coffee or tea with a little toast, take the place of a meal. I have 
never been able to obtain a cooperation on the part of these 
patients by simply telling them what they should do; neither 
have I accomplished this by scolding; but I have succeeded by a 
method of encouragement. I have such patients keep a record 
of what they eat. When they find it necessary to bring the list 
to me for careful inspection each day they themselves will soon 
see how little they are eating and how far short it falls of a 
proper dietary, and they, of their own accord, will begin to try 
harder. The physician should carefully notice each improve- 
ment, no matter how slight, and encourage the patient by com- 
plimenting him on the result of his effort. Such a method will 
nearly always produce the desired result and aid the patient in 
correcting his habits of eating. 

Psychotherapy can be directed toward any important fune- 
tion of the body, whether it be an abnormality on the part of 
the motor system, sensory system, or abnormal habits of 
thought. The action of the various internal organs can all be 
largely influenced by proper suggestion. A better state of 
cellular activity will be engendered and, as a result of this, the 
cellular metabolism of the entire organism will be favorably in- 
fluenced. 


CHAPTER XLII. 


HYDROTHERAPY. 


Physiological Principles—From our description of the physio- 
logical action of open air and the various factors which go to 
make up climate, it will be recalled that the human organism 
is greatly affected by physical influences exerted upon the body 
surface. In order to fully realize these influences we must re- 
call that every cell of the body is connected, through the nerves, 
with the central nervous system, and, in the central nervous 
system the various cells are indirectly connected by reflex paths 
with other cells. The afferent impulses travel from the surface 
of the body to the cord and stimulate muscular action in super- 
ficial tissues or in the deep organs within the body. Likewise 
afferent impulses travel from the internal viscera and reflexly 
affect either internal viscera or superficial structures. So, our 
conception is that there is a continuous stream of impulses result- 
ing from physical action upon the surface of the body which 
flows toward other somatic structures or toward internal or- 
‘gans; and from the internal organs toward other internal organs 
or external structures. The underlying principle of all thera- 
peutic measures which have their application to the external 
surfaces of the body such as poultices, counter-irritants, air, 
light, water, and electricity are based upon this fact. 

Kellogg’ says: ‘‘The skin is without doubt one of the most 
important and interesting of all the sense organs, being pro- 
vided with a greater variety of nerves than any other portion 
of the body. The nerves which supply the skin are the fol- 
lowing: 

‘1, The nerves concerned in the tactile sense: viz., those which 
recognize pressure and locality. 

‘“‘?. The two sets of nerves concerned in the temperature sense, 
which terminate in the skin in the so-called hot spots and cold 
spots. 


1Rational Hydrotherapy, F. A. Davis Company, Philadelphia, 1901. 
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‘*3. Nerves which recognize pain. 

‘‘4. Vasoconstrictor nerves. 

“‘5. Vasodilator nerves. 

“*6. Sympathetic nerves.’’ 

Thus, it may be seen that the influence from the standpoint 
of the nervous system is a varied one and general in its action. 

Blood and lymph as they may be influenced by measures ap- 
plied to the skin, play a very important part in all forms of ap- 
plication to the skin. It was formerly thought that the body 
contained about thirteen pints of blood. It is now known that 
this is somewhat too large. The tissues contain three or four 
times as much lymph as blood, consequently, all body cells func- 
tionate in liquid media. The movement of the blood and lymph 
is very important in carrying on the processes of metabolism. 
The muscles of the body are able to contain half of the blood 
and a very large proportion of the lymph of the body. The 
skin is richly supplied with vessels, the capillaries being ar- 
ranged in small loops in order to better carry on their particu- 
lar function. The effect of muscular action upon the circula- 
tion throughout the body, and particularly in the skeleton mus- 
cles and muscles of the skin, is very important. By them, cir- 
culation of the blood and lymph is hastened. Fluids are liter- 
ally squeezed out of the tissues by muscular contraction. All 
physical forees which act upon the skin, influence circulation. 
While all action is through the nerves, yet the particular in- 
fluence upon the movement of the body fluids must be borne in 
mind in considering the effects of hydriatic measures. 

By the application of so simple a measure as water we are 
able to produce widely varied resultant action in organs far 
distant from the surface of the body. The effect of the water 
will depend upon its temperature and the degree of its impact. 
It will also vary according to the condition of the skin at the 
time of its application; consequently, water is a very elastic 
remedy, which should not be used haphazardly. It is one which 
has a definite action, according to the conditions which sur- 
round its application. While baths are applied locally to the 
skin, their effect is through the nerves to the tissues generally. 
This can be shown by severing the nerves which supply a cer- 
tain portion of the skeletal muscles. After this, the part sup- 
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plied becomes influenced by the temperature of the surround- 
ings. If it is placed in cold water, or cold air, the part assumes 
the temperature of the water or air. If it is placed in warm 
water or warm air, the temperature of the part rises to the de- 
gree of the surrounding medium. When the nerves are not 
severed, on the other hand, cold stimulates metabolism and 
contracts the superficial vessels, and thus causes a rise of tem- 
perature in the part; while warmth dilates the vessels and fav- 
ors dissipation of heat with reduction of temperature. 

It is desirable in tuberculosis to have the function of the skin as 
active as possible. To this end we should give the skin careful at- 
tention. The functions of the skin are: receiving external stimuli 
and utilizing the favorable ones for the good of the individual 
and calling into action defensive forces to neutralize those which 
are harmful; protection; excretion; and absorption. There is 
some exchange of oxygen and earbon dioxide which takes place 
through the skin, but this is practically negligible in the human 
being. This is so marked in some cold blooded animals, such as 
the frog, that they may be able to oxygenate themselves after 
their lungs have been removed. Absorption takes place through 
the skin to a limited extent; and there is an elimination of cer- 
tain poisons, which result from the metabolic activity. 

Heat regulation, however, is a very important function; and 
one which is particularly important from the standpoint of 
health. The skin of the tuberculous patient partakes of the 
regional, as well as the general, malnutrition which is present 
during this disease. As I have shown elsewhere, the skin and 
soft tissues which are in reflex communication with the pul- 
monary sympatheties, are subject to degeneration and atrophy 
as the disease becomes chronic. Aside from this, however, there 
is a general loss of tone and degeneration, which affects all the 
cells of the body. The muscles waste, subcutaneous tissue dis- 
appears, and the skin thins as the disease progresses. If any 
measure can be adopted to improve the tone and function of the 
cells of the skin, it will be followed by beneficial influences upon 
the entire organism. 

The degeneration of the skin and other soft tissues covering 
the skeleton causes them to react sluggishly to physical stimuli 
such as those produced by water and air; and, consequently, these 
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fail to give the proper stimulation to the body, as a whole. If 
hydrotherapeutie measures are properly suited to the skin, it 
will improve its nutrition, and thus hasten the flow of blood and 
lymph through the superficial channels and bring a better nu- 
trition to the part. As the nutrition of the skin improves, its 
functions are performed with greater perfection; the patient’s 
reactive power to superficial stimuli is increased; and the meta- 
bolic processes within the body are stimulated. The patient 
becomes less sensitive to such external influences as cold. He 
becomes less liable to attacks of coryza, and less prone to harm- 
ful influences which result from chill and weather changes which, 
at times, reduce vitality, and render the individual subject to 
disease. 

If the cells of the skin functionate properly and a good state 
of nutrition is maintained, the nerve endings which receive 
stimuli coming from without, and transfer them to the proper 
centers, respond more perfectly; and, consequently, increase 
the efficacy of bodily reaction. 

The circulatory, respiratory, digestive, and nervous systems 
are all influenced by baths, and may be favorably or unfavor- 
ably influenced, according as.the bath is properly or improperly 
suited to the patient. When the proper bath is given, circula- 
tion throughout the body is quickened and general metabolic 
activity is hastened; thus secretory and excretory functions be- 
come more active and the body, as a whole, functionates better. 
Thus, it can be seen that proper hydrotherapeutic measures are 
capable of rendering important aid in the treatment of individ- 
uals suffering from tuberculosis. In fact, water baths, air baths, 
and light baths can all be utilized to the advantage of the pa- 
tient. 

Conditions Governing Bath—The bath must be carefully 
suited to each individual patient. Proper technic is the essence 
of hydrotherapeutic measures. The effect of the bath depends 
upon the condition of the patient, as well as the nature of the 
bath and the manner in which it is given. It is well to bear 
in mind that hydrotherapeutic measures, while apparently sim- 
ple, call for reaction on the part of the body cells. This reac- 
tion may be slight and entirely within the patient’s powers of 
response, or it may be marked and beyond them. In tuber- 
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culosis, conditions are present which lower the powers of re- 
sponse for the great percentage of patients; consequently, this 
must be borne in mind when adjusting the bath to the individ- 
ual. Many procedures which would be distinctly valuable for 
those suffering from other diseases cannot be used without risk 
in tuberculosis. 

The bath must be suited to the activities of the patient. As 
a rule, a cleansing bath should not be given soon after a meal. 
It is best that the bath should not be given until three or four 
hours after the meal is eaten, nor should it be given immediately 
before the meal. The tonic bath, however, may be given shortly 
before the meal, and be followed by light exercise, short of 
tiring, by those who have good reacting powers and who are in 
good physical condition. 

Effects of Hot and Cold Baths.—The first effect of heat is as 
an excitant, but later it becomes a sedative and depressant. 
The exact effect produced depends on the conditions surround- 
ing its application and the length of the application. A very 
short application of heat is exciting, but, if it is prolonged a 
sedative or depressing effect is produced. If the temperature 
of the bath is very high and it is greatly prolonged it may prove 
exhausting. 

The effect of the application of cold is that of an excitant. If 
properly applied, so as to obtain its therapeutic effects, it is in- 
vigorating and tonic in character. If cold is applied to the 
body for a short time it proves invigorating and if repeated 
daily, in some such form as a cold sponge or spray bath, in 
accordance with the patient’s powers to react, it has a decidedly 
‘tonic effect. The lower the temperature of the bath to which 
the patient will react, the greater the tonic effect. The tonic 
effect of the cold bath is greater if it is not prolonged. A short 
application of cold followed by a brisk rubbing, such a bath to 
be repeated daily, gives the greatest tonic effect. 

Neutral baths, such as are taken with the water at or near 
the temperature of the body, produce practically no reaction, 
but have a calmative influence. 

The influence of baths upon the dissipation of heat is impor- 
tant. Prolonged baths in water above the temperature of the 
body, prevent abstraction of heat and cause a rise of body tem- 
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perature. Prolonged cold baths, on the other hand, abstract 
heat from the body and reduce temperature. If kept up suf- 
ficiently long they lower the vigor of the patient and prove 
exhausting. 

Sometimes, where patients’ reactive powers are extremely 
low, they may be quickened by preceding the application of 
cold by one of heat. 

Reaction.—A simple, convenient, and safe way to determine 
the suitability of a bath is by observing the reacting power of 
the skin. A bath given for its tonie effect should leave the 
patient with a feeling of warmth and exhilaration. The super- 
ficial capillaries should be dilated, causing a glow. Unless this 
occurs one should suspect that the bath is not being given 
under proper conditions. A tonic bath should always be given 
when the patient is warm and while the superficial capillaries 
are dilated. This avoids chill and favors reaction. 

When training a patient who has not been accustomed to 
the use of cold water, the temperature of the bath must be re- 
duced gradually. The stimulation must be suited to the pa- 
tient’s reactive powers. The two. main factors in the bath are 
the temperature of the bath-and the mechanical effect upon the 
body. Cold put on the body without friction or without force, 
is much less stimulating, and calls for greater reactive power 
than cold applied with force and friction. It, at times, may 
overcome the reactive powers wholly. 

The reaction of the patient will vary according to the tem- 
perature, friction, and the amount of surface wet at one time. 
It is wise in treating tuberculous patients, particularly if ac- 
tivity is present, not to wet too large a surface of the body at 
one time when giving a cold or tonic bath. 

The reactive powers of the patient may be trained by taking 
water at the body temperature and gradually reducing the 
temperature, using water slightly cooler each day until the 
desired degree of coldness has been attained, always being ecare- 
ful that the temperature is not reduced beyond the patient’s 
reactive powers. This is determined by the degree of dilatation 
of the superficial blood vessels, as evidenced by the flush or 
glow after the bath is completed. When warm water is not at 
hand, the bath may be graduated in a less accurate way by first 
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dipping the hands in water and rubbing the surface with them, 
than taking a coarse wash cloth, wringing it fairly dry; and, 
later, taking a little more water; and, finally, using a cloth 
soaked with water. While this method of graduating the bath 
is more crude than the one of gradually reducing the tem- 
perature, it is practicable and can be utilized satisfactorily if 
the patient, or attendant, understands thoroughly what he is 
trying to accomplish. The rapidity with which the temperature 
of the water may be reduced, or the rapidity with which one 
may change from the friction of the hand to that of the dry 
cloth, and from that to the wet cloth, will depend entirely upon 
the individual patient and his reacting powers. If the skin at 
any time fails to glow satisfactorily, it should be taken as 
a warning that the limit of the reacting powers of the patient, 
for the time being, has been reached, or that the bath has been 
applied to too large a surface, or with too little friction; and 
attention to one or all of these details should be given. 

It is best, under these circumstances, not to wet too large a 
surface at one time and not to reduce the temperature of the 
water until the patient reacts fully to the bath as given. Until 
the patient’s skin is educated to reaction, it is best to wet only 
a small surface of the body at one time, and dry and rub it 
before proceeding to another portion. 

Cold Sponge.—While there are many ways of applying cold 
for its tonic effect, there is no method better suited to the tuber- 
culous patient than that of the cold sponge. Its adaptability 
depends upon the fact that it can be used for nearly all pa- 
tients. The risk of wetting too large a surface and overtaxing 
the patient’s reacting powers is avoided. It is simple in tech- 
nie and can be applied anywhere. Nothing is necessary but a 
basin of water at the proper temperature, a wash cloth, or 
friction mitt, and a bath towel. Patients, who are strong 
enough to rub themselves thoroughly without becoming chilled, 
may give themselves this bath. This bath should not be given, 
however, to those patients with too great an amount of cough, 
for it is likely to be increased by its application. Often, where 
a patient cannot take the bath alone without exciting too great 
rapidity of the heart’s action, too much cough or too great 
dyspnea, it can still be given advantageously by an attendant 
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because the tonic effect is the thing desired in the bath—the 
exertion on the part of the patient is only incidental. 

The best time for the cold sponge is on arising in the morn- 
ing. The patient has been in a warm bed, consequently the 
capillaries of the skin are dilated and the conditions favoring 
reaction are present. Where the patient’s reactive powers are 
low, I have, at times, ordered a drink of hot water and extra 
covers to be thrown over the patient for a short period in order 
to induce a dilatation of the superficial vessels before the bath 
is taken. 

The patient should be instructed to begin the bath immedi- 
ately on arising. The first effect of getting out of bed into 
the cold air is that of contracting the superficial vessels. The 
cold air acts the same as the cold bath, although not to the 
same degree; consequently, if the patient waits until the cold 
air has contracted the superficial vessels, unless his skin is ac- 
tive, he may fail to secure the desired reaction. A rough wash 
cloth is much better than a smooth one because it produces 
greater stimulation of the skin. 

The mechanical stimulation of the skin is a very important 
part of the bath, consequently, the friction produced by the 
friction mitt and rough wash cloth offers a good stimulant 
to reacting power, and is especially valuable for patients whose 
vitality is low. Soft wash cloths and sponges are not at all 
suitable for this form of bath. In giving the bath, first, one 
arm should be rubbed, the water being applied with the fric- 
tion mitt or coarse wash cloth; the application being made by 
a few rapid strokes. Then the arm should be thoroughly dried 
with a towel, gentle friction being used until the skin takes 
on a definite glow. It is best, in the case of patients with low 
vitality, to cover the part as soon as bathed. This is not nec- 
essary, however, in those who are more robust. Then the other 
arm should be treated in the same way. This to be followed 
by the front and back of the chest. The cold sponge may be 
confined to the chest, or, in patients whose reacting powers are 
good, it may be extended to the entire body. The greatest 
value is obtained in the use of this bath when it is given over 
the entire body. It requires only three or four minutes for the 
entire bath when given properly. After the bath, the patient 
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should either return to bed; or, if his reacting powers are 
good, he can dress and move about. Patients who are able 
to walk often find a little exercise taken at this time very 
refreshing. 

One of the important points of advantage possessed by this 
bath is that it can be suited to almost all circumstances. If warm 
water is to be had, the bath may be given by gradually dimin- 
ishing the temperature, as suggested above; but, if not, the 
other method may be utilized. Patients who have access to a 
bath tub may take the cold sponge standing in warm water, 
to a depth sufficient to cover the ankles. This prevents chill 
and aids the general reacting power. 

The patient’s skin may be educated and his reacting powers 
may be sufficiently increased so that the water, within a week, 
may be reduced from body temperature to that of the water 
found in the faucet. 

If the cold sponge is properly given the patient should feel 
warm and comfortable on its completion. The use of this bath 
is one of the safest and best methods at our command for hard- 
ening the tuberculous patient, insuring him against colds and 
all conditions which may be produced or aggravated by chill- 
ing. It improves the general neurovascular tone and has a 
wide effect in increasing cellular activity. 

Spray Baths.—Many of the better homes today are equipped 
with a spray bath. The spray bath, when followed by the 
proper reaction is refreshing, and if repeated daily, proves 
to be an excellent tonic. There are certain conditions about 
it which are desirable and some that are undesirable, as far 
as the tuberculous patient is concerned. If both hot and cold 
water are present, and the spray is delivered with sufficient 
force, this bath can be utilized by patients, with early tubercu- 
losis, to great advantage. Making a quick application of warm 
water first the superficial capillaries are dilated, and when fol- 
lowed by cold immediately afterwards, the desired reaction is 
almost positive to follow. For this bath, however, the patient’s 
reactive powers should be tested and he should be trained with 
the care mentioned above in describing the cold sponge. For 
patients with advanced tuberculosis this form of bath is not 
desirable. It sometimes excites cough and it requires too much 
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exertion to dry the body if the whole surface is wet at one time. 
This latter objection, however, is removed, where an attendant 
gives the bath. 

Swimming.—Swimming is a form of bath that is not well 
suited to treating tuberculous patients. It is particularly con- 
traindicated in those of low vitality and those who are in the 
advanced stages of the disease. The particular contraindica- 
tions in tuberculosis are the facts that the temperature of the 
water cannot be controlled and the degree of exercise required 
in swimming cannot be gauged. The wetting of the entire sur- 
face of the body calls for strong reactive powers. While swim- 
ming is a pleasure and delightful pastime, it is too exhausting 
for the tuberculous patient to utilize this form of bath. 

Tepid Sponge—Hydrotherapy offers many different proced- 
ures which may be used for the purpose of reducing temper- 
ature. One that I have found most advantageous in treating the 
fever of tuberculosis is the tepid sponge. The patient may be 
greatly refreshed by a general sponging with tepid water. 
Since our modern studies, however, show that temperature per 
se is not harmful, but that it is definite evidence of the react- 
ing power of the patient against the toxins which are being 
liberated in the body, our desire to lower temperature has 
greatly lessened. It is a custom from which I rarely depart 
to use no measure for the lowering of temperature except air. 
By covering the patient lightly, a free circulation of air about 
the body is permitted and the abstraction of heat is facilitated. 
I sometimes augment this action in summer by directing a ecur- 
rent of air upon the patient, generated by an electric fan. This, 
however, must be done cautiously so as not to cool the surface 
too much. Regardless of the fact that temperature does not have 
the harmful influence that we once thought, we oftentimes can 
add greatly to the comfort of the patient by the use of tepid 
sponging. Headache may be relieved, and the patient may be 
greatly refreshed by the application of water to the face and 
head. At times sponging the hands will relieve nervousness and 
have the same general soothing influence upon the patient as 
sponging the surface of the body. Tepid water seems to me to re- 
lieve symptoms better than cold water and does not have so much 
tendeney to produce chilling. Where feelings of chilliness are 
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produced by either a water or air bath they should be 
discontinued. 


Wet Jacket.—-The wet jacket is of value in many cases of irri- 
tating paroxysmal cough. The method of its application is as 
follows: The jacket is made by sewing three or four thick- 
nesses of old linen together. It is made to fit close up to the neck, 
and to extend to the lower edge of the ribs. Holes are left 
for the arms. The sides are brought forward so as to lap in 
front. It is important to have it fit as accurately as possible. 
This is wet in water at room temperature (70 degrees Fahren- 
heit) and put on with care. It is then covered by another 
jacket made of flannel, whose edges overlap in all directions. 
This then should be bound on by a cotton flannel bandage six 
inches wide and about ten yards long. This bandage may be 
put on immediately over the linen jacket, but it is best to cover 
the jacket with dry flannel first. Care must be used that all 
edges are carefully covered and the bandage wound sufficiently 

tight so that the jacket will stick close to the chest. If it fits 
loosely, air enters between it and the skin and produces chill. 
When put on correctly it is worn with comfort by the patient. 
After the first shock produced by the cold water applied to the 
skin has passed, the patient experiences a feeling of comfort 
and warmth. At times I have found it difficult at first to con- 
vinee the patient that such a procedure could be comfortable 
and have any other than a deleterious effect upon a disease 
affecting the lungs; yet, after wearing it for a night or two the 
patient usually experiences relief, and time and again pa- 
tients have begged me to continue its application. The wet 
jacket should be put on at night and removed in the morning 
and be followed by the usual cold sponge. 

Throat Compress.—In case of tuberculous laryngitis, as well 
as acute inflammations of the throat, the compress has an 
important effect. The throat compress is made by sewing 
several thicknesses of linen together. It should be about four 
inches wide, the exact width depending upon the length of the 
patient’s neck, and should be long enough to reach about twice 
around the neck. This should be wet with cold water and ap- 
plied to the throat in such a manner that it fits snugly to the 
skin. It should then be covered by a piece of flannel, extend- 
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ing over the edges, or by a bandage of cotton flannel. The 
edges should be well covered, the same as in the use of the wet 
jacket mentioned above, so as to prevent the entrance of air. 
When applied snugly no chill results from its use and the pa- 
tient experiences comfort and relief. 

Cleansing Bath—No matter what other hydrotherapeutic 
procedures are used, the cleansing bath is an important factor 
in tuberculosis. The cleansing bath should be taken twice a 
week. It has an important influence in keeping the skin clean 
and improving its general reacting powers. A cleansing bath 
should not be hot. The hot bath, as mentioned above, is re- 
laxing and depressing and should not be taken unless ordered 
for some particular purpose. There is a general tendency for 
people to use their bath water too hot. The general sensation 
of comfort which is first experienced on getting into a hot bath 
is taken as being of more importance than the after effect. Af- 
ter a hot bath is taken there is usually a feeling of chilliness, 
while a feeling of warmth follows the cold bath. The proper 
temperature for the cleansing bath is about that of the body. 
The cleansing bath should always be followed by the cold sponge. 
In this way the patient comes out of the bath feeling warm and 
refreshed. 

Foot Bath.—Many tuberculous patients suffer from cold feet 
which at times becomes annoying and produces great discom- | 
fort, so much so as to interfere with sleep. Owing to the stag- 
nation of the blood current in the extremities in tuberculosis 
because of the general vasomotor disturbance which is com- 
mon in this disease, conditions are present which are difficult 
to overcome until a circulatory balance is established. I have 
found, however, that those patients who suffer from eold feet 
can be greatly aided by hydrotherapeutic measures. I have 
them take a foot bath once or twice a day, first putting their 
feet in hot water, allowing the superficial capillaries to dilate, 
then plunging them into cold water; then alternating between 
hot and cold two or three times, finally removing them from 
cold water and rubbing them thoroughly. This measure, though 
simple, affords great relief. 

Alcohol Bath.—While this subject may not rightly belong 
to the chapter of hydrotherapy, yet alcohol is used in baths, or 
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for baths, to such an extent that it deserves special attention. 
The belief is quite common that tuberculous patients cannot 
take cold baths or water baths of any kind without running 
the risk of ‘‘catching cold;’’ and, alcohol baths are often sup- 
posed to prevent this. If alcohol rubs are not used, there is 
a general belief that if a little alcohol is put in the water it 
will prevent the patient from ‘‘catching cold.’’ Others believe 
that it is necessary to follow the bath with an alcohol rub in 
order to protect against chill. All these ideas are erroneous. 
Not only is alcohol unnecessary, but it produces effects upon 
the skin directly opposed to those desired in tuberculosis. Phy- 
sicians also share in the layman’s fear of baths in tuberculosis, 
and are very prone to order the use of alcohol, according to 
one of the methods mentioned. 

In the first place, as has been shown before, water, when prop- 
erly used, is a powerful restorative and tonic measure. Instead 
of weakening the patient, it strengthens him, and increases his 
resistance rather than his susceptibility. A decided objection 
to aleohol is its drying effect upon the skin. One of the impor- 
tant benefits from hydrotherapy is the general improvement of 
the condition and reactivity of the skin. Alcohol, by its drying 
effect, injures the skin, thus producing the very conditions 
which we desire to avoid. Its use should be discouraged and the 
free use of water encouraged instead. 


CHAPTER XLIUTI. 
HELIOTHERAPY .* 


Heliotherapy is the term employed to describe the thera- 
peutic application of light to disease. This means light in its 
broadest sense and comprises all forms of solar energy. 

Fundamental Principles of Light—In order to understand 
light and its action upon the organism in health as well as dis- 
ease, it is necessary to review some of the fundamental princi- 
ples of light energy. While these can be obtained in books on 
physies, yet at the risk of repeating what is well known and 
without making claim to any originality, the writer will men- 
tion a few principles which will enable one better to understand 
light as a therapeutic agent. 

It is necessary to understand that the sun is the source of all 
light and heat energy; in fact, it is the source, indirectly, of 
all energy. Some idea of the physical condition of the sun 
may be obtained from a quotation from Cleaves? in which she 
is deseribing Kirchhoff’s conception, as follows: 

‘As an explanation of the occurrence of the dark lines in 
the solar spectrum, Kirchhoff concluded that the atmosphere of 
the sun encloses a luminous mass which emits a continuous spec- 
trum of high illuminating power. This inner portion is either 
solid or liquid, and at a higher temperature than the atmos- 
phere. Subsequent and more recent investigations, however, 
show that the sun is much more complex than Kirchhoff imag- 
ined. The nature of the inner nucleus of the sun can only be 
conjectured, as it is beyond the reach of observation. In all 
probabilities, it consists of a gas at an extremely high tempera- 
ture, and under such an enormous pressure that its properties 
must resemble to some extent those of a viscous substance, like 
putty. Surrounding this nucleus is the photosphere, composed 


1Light Energy: Its Physics, Physiological Action and Therapeutic Applications, Rebman 
Company, New York, 1904. 

*The basis of this chapter is a paper which was published in the Interstate Medical 
Journal, vol. xxii, No, 8, 1915. It has been amplified and reconstructed in order to make 
it more complete. 
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of glowing cloud-like masses of vapor; it forms the visible sur- 
face and appears to correspond with the clouds in the terrestrial 
atmosphere. It is unknown whether it is separated from the 
nucleus by a definite surface. Externally, it is sharply but ir- 
regularly confined, being elevated in some places into facule, 
and in others depressed, forming spots. The reversing layer is 
situated directly over the photosphere and produces the Fraun- 
hofer lines. Its thickness is only about 1,000 miles. The gases 
composing the reversing layer are not confined exclusively to 
the surface of the photosphere. They also occupy the spaces be- 
tween the photospherie clouds and constitute the atmosphere 
in which these float. Above the reversing layer is the scarlet 
red chromosphere, consisting of uncondensed gases,—hydrogen 
and helium. Numerous prominences extend from this far be- 
yond the surface of the sun. The exterior portion of the sun 
is termed the corona, it consists of clouds and irregular streams 
of light and gradually merges into the surrounding darkness. 
The greater portion of the mass of the sun is within the photo- 
sphere, but the larger part of its volume is outside of it. The 
diameter of the solar atmosphere is at least double that of the 
central portion, and its volume consequently seven times as 
great as this. In the fact that the atmosphere of the nucleus 
of the sun is an atmosphere sufficient to volatilize metals, and 
also that the sun’s mean density is low, there is found sufficient 
evidence for the belief that the nucleus of the sun consists of 
gas. As the temperature of the gaseous mass is far above 
its eritical point, the high pressure must cause it to exceed 
water in density, and, therefore, the gases must be viscous and 
comparable in properties with molten glass or putty. The 
photosphere is undoubtedly a gaseous envelope, condensed in 
places into cloud-like masses of vapor, in consequence of the 
heat radiating into space. These masses account for its irregu- 
lar appearance, and the solid or liquid particles of them cause 
luminosity and produce a continuous spectrum, like the solid 
particles of an ordinary flame.’’ 

Light energy consists of vibrations as does sound energy. 
White light is a combination of all the colors of the spectrum. 
Each color has its particular rate of vibration and its particular 
wave length. The spectrum consists of red, orange, yellow, green, 
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blue, indigo and violet light, which are visible to the eye, and 
rays of longer vibration than the red, and shorter vibrations 
than the violet, which are invisible. The latter, while invisible 
are still potential. These various colors of the spectrum differ 
not only in wave length and rapidity of vibration, but also in 
their action. 

Red light vibrates at the rate of 481 billions of oscillations 
per second; orange, 532; yellow, 563; green, 607; blue, 653; in- 
digo, 676; and violet, 764. The invisible infra-red vibrates less 
than 481 billions and the ultra-violet more than 764 billions per 
second. Ultra-violet frequencies become shorter and shorter 
and merge into Rentgen waves. Accordingly, as various. sub- 
stances adapt themselves to these vibrations, they appear to 
us as being of different colors. The color depends upon the ab- 
sorption and reflection of light vibrations. A substance which 
is tuned, so to speak, to absorb all wave lengths except those 
of 481 billions per second, would appear red because these vibra- 
tions would be reflected to the retina. Each wave length, as 
it is reflected, shows as its own color. 

It is of importance to understand that the nature of energy 
engendered by these various rates of vibration differs materi- 
ally. While light is light, yet the light ray means much more than 
this. It means luminosity, thermal and chemical energy. These 
in turn depend largely upon the rate of vibration of the wave. 

Light from different sources furnish different spectra. In 
sunlight, the heat rays are found in the entire spectrum, 
but they greatly predominate in the colors of long wave length, 
red, orange, yellow and green. The light rays are found in 
that portion lying between orange and indigo, with the max- 
imum in the yellow. Chemical activity ranges from the yel- 
low to the ultra-violet with the maximum activity being just 
short of the violet. The ultra-violet should possess the maxi- 
mum chemical activity, but on account of the great absorption 
which takes place in these rays during their progress through 
the atmosphere, the maximum chemical action of sunlight is 
found short of the ultra-violet rays. This statement cannot 
be made without some modification, as the amount of ultra-vio- 
let rays which reaches the earth in different places varies 
greatly. 


FUNDAMENTAL PRINCIPLES 417 


In passing from the sun to earth, the rays suffer great loss 
in energy. This loss is greater the shorter the wave length, 
hence chemical energy suffers more than thermal energy. 
Among the substances which cause the greatest absorption of 
chemical energy during their passage from the sun to earth, 
are oxygen and nitrogen of the air. Such constituents as water 
vapor, carbonic acid, and dust, also act as absorbents. Inas- 
much as the sun’s rays pass through a much thicker layer of 
atmosphere in the morning and evening when the sun is low, 
than at mid-day when the sun is vertical, the chemical rays suf- 
fer a correspondingly greater loss in the morning and evening 
than at mid-day. 

Cleaves? quotes Young as saying: ‘‘It may be estimated that 
at sea-level in fair weather, neither excessively moist nor dry, 
about 30 per cent of the solar radiant energy is absorbed when 
the sun is at the zenith, and at least 75 per cent at the horizon. 
Of the rays striking the upper surface of the atmosphere, be- 
tween 40 and 50 per cent therefore are generally intercepted 
in the air even when there are no clouds.’’ 

Langley*® found that the following percentage of the various 
colors of the sun’s rays passes the atmosphere unabsorbed. It 
is not stated where these observations were made. 


ETA VAIO bameteloierelelelstelclelelevoie cleleierelercle's 39 per cent 
Wal OGL cetotctarohet etcTom cteleareysic ctoleie sie esre ciciers 42 per cent 
HE] UG Mere teletefele: sicysie leis cre! eve se cle ste oleic e.sie 48 per cent 
Greenish ioldomersteiete lelateresiets/l-toieletalster= 54 per cent 
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While the heat rays of the sun pass though the atmosphere, 
they do not give off heat to any great extent except by radi- 
ation after impinging upon objects; consequently, the heat at 
earth is partially absorbed and partially reflected, and we have 
a warm medium of air surrounding the surface; while the at- 
mosphere which is distant from the surface is cold. The reason 
for this is that dry atmosphere (and that is the physical char- 
acteristic of atmosphere distant from the earth’s surface) pos- 


2Loc. cit. 
a by Freund: Elements of General Radio-therapy, Rebman Company, New York, 


1904, 
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sesses marked diathermancy, permitting the rays to pass through 
without retaining the heat. 

Sunlight contains large quantities of chemical energy. Even 
ultra-violet rays are plentiful in those places where the at- 
mosphere is clear and the sun is bright, such as in the moun- 
tains, in the dessert, in the semi-arid regions, and at sea. Smoke 
prevents the passage of the ultra violet rays to a great extent, 
consequently the light of country districts is much stronger in 
ultra-violet light than that of cities. Haze and mist also inter- 
fere with their passage. Chemical rays are very strong at the 
seashore, and on large bodies of water generally, owing to the 
clear atmosphere, and the water acting as a reflector for them. 
This accounts for the intense burns which are so common on 
or near the water, and the extreme pigmentation which occurs 
when the exposure is prolonged. 

Physiological Effects of Light.—Light produces different ef- 
fects on different plants; some grow only in bright light; others 
grow only in the shade; and still others grow only under water. 
The action of the various rays is different. The heat rays favor 
plant growth while the chemical rays retard it. It is most fa- 
vored, however, by green and yellow rays. 

Bacteria are not killed by the heat end of the spectrum, while 
they are killed by the chemical rays, particularly the blue, vio- 
let, and ultra-violet. This destructive action seems to be partly 
due to a direct influence on the media in which the bacteria 
exist, and partly to a direct action on the protoplasm of the 
microorganism. While the heat energy does not destroy bac- 
teria it renders the chemical rays more active. 

While microorganisms are unfavorably influenced by light, 
living organisms which are infected by them are favorably in- 
fluenced by it in withstanding their deleterious effects and are 
aided in throwing off infection. This has been proved by com- 
paring the effects of bacteria on animals left in the dark, after 
infection, with those kept in the light. 

The action of light on animals is a very complex one. It 
quickens all vital forces. It stimulates the body cells and im- 
proves the functions of the organs. This action is either direct 
or through the blood, nerves and organs of sensation. 

The effect of light on the skin is that of a stimulant or irri- 
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tant, according to the time of exposure and the intensity of the 
light. If the skin is exposed to intense light for a long time it 
may become acutely inflamed; an erythema, or even blister, re- 
sulting. If the exposure is more gradual, instead of acute 
symptoms, a hyperemia ensues which is followed by hardening 
and pigmentation of the skin. This pigmentation is protective 
in nature and interferes with the further penetration of the 
rays. Both erythema and pigmentation are a result of chemical 
rays and are produced more quickly and more generally where 
the ultra-violet rays are found in greatest abundance. It is pos- 
sible that some chemical rays exist in rays of all lengths. 

One of the most important actions of light upon the skin is 
associated with a dilatation of the capillaries which it causes. 
In patients whom I have treated with chemical rays from sun- 
light focused from large mirrors in which the heat rays were 
cut off by blue glass, the dilatation has remained, as has the 
pigmentation, for as long as three years. 

The question of penetration is important. How deep will 
light penetrate? Inasmuch as the most important portion of 
the spectrum from the physiological standpoint is that which 
produces chemical action, we will confine our discussion almost 
wholly to this. Unfortunately, the most active portion of the 
~ spectrum, therapeutically, is the ultra-violet,—the one which is 
absorbed to the greatest degree in passing from the sun to the 
earth’s surface. Chemical action, however, is not confined to 
the rays of short length. We must conceive that both thermal 
and chemical action are found, to a certain extent, in waves of 
all lengths. Under certain conditions, green, red and infra-red 
will produce photographic action. Chemical rays will pass 
through the body tissues. Sensitized paper has been blackened 
by chemical rays after passing through the ears of rabbits. So- 
lutions of nitrate of silver introduced under the skin of the dog 
and eat have also been blackened. Likewise light has been 
shown to pass through the human hand. 

Gebhard placed a photographic plate in the hollow of the 
palm. It was imbedded in plaster of Paris, and after exposure 
to an electric are the plate was removed and developed. The 
picture of the hands and fingers was distinctly seen, show- 
ing that the light had penetrated. Kime has shown that light 
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will pass through the human thorax and produce images on a 
photographic plate. 

We have been led to believe in most of our discussion that 
these photographie results were produced by the chemical rays 
at the violet end of the spectrum; but Cleaves does not accept 
this; but looks upon it rather as being proof of the chemical 
action of the red waves, inasmuch as most of the shorter waves 
are undoubtedly cut off by the tissues through which they would 
be compelled to pass. It is very important to remember in the 
practical application of light in therapy that the penetration is 
not instantaneous. While penetration of a rabbit’s ear or the 
human cheek might take only a few minutes, it is necessary 
to expose the human hand twenty minutes and the thorax still 
longer. 

Light has an important action upon the blood. Waves of all 
length are absorbed by it. Tissues containing blood greatly 
hinder the passage of the ultra-violet rays, as is shown by Fin- 
sen’s experiment of placing sensitized paper behind the ear and 
observing the action of light upon it. After five minutes no 
blacking was noticed when the tissues were full cf blood, but 
after twenty seconds blackening was shown when the tissues 
were pressed between glass plates so as to express the blood. 

As a result of the light bath the superficial vessels of the skin 
are dilated, bringing large quantities of blood to the surface 
which absorb the light energy, resulting in changes in the 
amount of hemoglobin and an increase in the number of corpus- 
eles. Light energy is also transmitted to the blood elements, 
increasing their fluorescence. Thus light is able to transmit 
energy to the blood which stimulates every vital function of 
the body. 

It has been shown that hemoglobin gives off its oxygen more 
rapidly in light than in dark, consequently light augments the 
oxydizing power of the blood. 

Tissue change goes on more rapidly under the influence of 
light. This is probably due both to its action on the blood and 
the stimulation of the nerves. At times this is so rapid as to 
cause a loss of weight in animals subjected to continuous bright 
light. 

Muscle contraction is stimulated by light, and animals are 
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enabled to do more work when they live in light than in the 
dark. The hibernating animal wisely chooses the dark for his 
winter home and thus lives with the least expenditure of energy. 

From the description of light thus far, it can be seen that 
it has a decided stimulating effect on the organism. The dif- 
ference between stimulation and irritation is only a difference 
of degree. While even a very active light can be utilized to the 
advantage of the human organism, both in health and disease, 
yet, at times, the light is so active that it proves harmful. Ex- 
periments show that exposure to intense rays will cause a loss 
of weight as mentioned above, and increased nervous irritabil- 
ity. Both these conditions, particularly the latter, are often 
met in human beings, whether healthy or ill, who live in the 
clear atmosphere in the high mountains, or dry desert regions. 
We see the same thing, though to a lesser degree, in certain 
regions in California which are back a few miles from the coast. 
This irritable effect must be borne in mind in prescribing climate. 

Therapeutic Application of Light——The question arises, can 
this intense energy found in light be utilized in the treatment 
of disease? If so, in what diseases and in what manner? 

Without going into particulars, it ean be seen that those dis- 
eases which may be benefited by a general improvement in 
tissue tone, and those superficial pathological conditions which 
may be improved by a hyperemia and increased bactericidal 
action, are especially suited to light therapy. Acne rosacea, 
acne vulgaris, sycosis, furunculosis, and lupus, are some of the 
bacterial skin affections which have been successfully treated. 
Syphilis, many of the nervous diseases, all forms of tubercu- 
losis, anemia, and many other affections calling for general 
tonic treatment have been improved by light therapy. 

It is well to bear in mind in the discussion of light in the 
treatment of any disease like tuberculosis, that it has no speci- 
fic action. It is not a eure for tuberculosis. It is only one means 
of making the patient stronger and more resistant to the infec- 
tion, except in superficial tuberculous infections where two 
other factors enter—namely, the hyperemia produced by it and 
the direct germicidal effect of the chemical rays. Knowing the 
readiness with which the chemical rays of the spectrum are 
absorbed by the blood and tissues, we must not expect a high 
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degree of direct bactericidal action where the pathological proc- 
ess is situated deep in the tissues. 

Light therapy was first popularized by the work of Finsen 
in the treatment of lupus. It has been taken up by many other 
observers in all parts of the country and used to a greater or 
lesser extent; but there has been no single worker who has 
given such great impetus to light therapy as Rollier. His ex- 
perience was largely in the treatment of tuberculosis of the 
skin, bones, and joints. He evolved a gradual method of ex- 
posing individuals, particularly children, suffermg from these 
forms of tuberculosis, to the sun’s rays in the high Alps of 
Switzerland. Beginning with the exposure of a small portion 
of the body for a few minutes each day, he gradually in- 
creased the area until the entire body was exposed; and the 
time of exposure until it amounted to an hour or more each 
day. Such an improvement in metabolism and general resist- 
ance to weather conditions was gradually developed, that these 
patients were able to withstand exposure to intense cold with- 
out experiencing harm. Following the application of helio- 
therapy in this manner unusual results were obtained; in fact, 
the results proved to be so evident and so striking to those who 
visited Rollier and saw his work at first hand, that they became 
greatly enthused with the efficacy of this line of therapeuties. 

We must not forget, however, that there is another strong 
factor in Rollier’s treatment, and that is the influence of psy- 
chotherapy. While I do not wish to detract one iota from the 
value of this particular method of increasing the patient’s gen- 
eral resisting power, yet I do wish to eall attention to the fact 
that it is more valuable when given to a patient who is enthusi- 
astic, optimistic, contented, happy, and hopeful than when 
given in a sort of experimental way, without the force of psy- 
chotherapy back of it. 

There is some doubt in my mind whether the direct applica- 
tion of heliotherapy to the part affected has as much influence 
as the effect of light upon the general metabolism. It would 
seem from the action of chemical rays upon the surface of the 
body that their action is not wholly beneficial because nature 
has so planned it that the chemical rays, acting upon the skin, 
deposit a pigment which interferes with penetration. It would 
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seem that the aborigines, who live in countries where the action 
of the sun is strongest, are all protected by a deposit of pig- 
ment in the skin; consequently, I think we are justified in 
drawing the conclusion that pigmentation is a protection, and 
evidence of the fact that man was not intended to stand too large 
doses of the chemical rays of the sun spectrum. They must be 
looked upon as a part of the general mechanism of adaptation. 

This, together with the fact that the patients seem to im- 
prove equally or, as Rollier says, even more, after the pigment 
is deposited, would seem to indicate that a very large propor- 
tion of the therapeutic action of the sun’s rays is spent upon 
the tissues, nerve cells, and vessels which are found in or imme- 
diately beneath the surface of the body. Students of light 
energy believe that the pigment acts as a transformer,—receiv- 
ing light energy which contains less of the chemical strength, 
and transforming it into the more potent chemical and elec- 
trical rays. It is thus believed that the energy, which other- 
wise would not be utilized, is passed on into the deeper struc- 
tures. 

The publication of the work of Rollier* in the application of 
light to tuberculosis of the bones, joints, and skin, has attracted 
almost universal attention. I have not had much experience in 
the treatment of bones and joints, but have for the past thirteen 
years been using light continuously in the treatment of pulmon- 
ary tuberculosis. I cannot claim the brilliant, convincing re- 
sults in this form of the disease that are offered in the localized 
forms of tuberculosis; but yet the effect has been sufficiently 
marked to establish the importance of heliotherapy in the treat- 
ment of pulmonary tuberculosis. I have not employed light to 
the exclusion of other forms of treatment, because I do not con- 
ceive of it as being a cure for tuberculosis, but only an aid to be 
elassified along with open air, good food, hygienic living, prop- 
erly adjusted rest and exercise, hydrotherapy, and the proper 
mental attitude. 

There are two methods which may be followed in the em- 
ployment of solar energy. The patient may be stripped and 
the entire body exposed to the light, or the light may be re- 
flected from large mirrors. When the mirrors are employed 


4Die Heliotherapie der Tuberkulose, Berlin, 1913. 
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it is necessary to cut off the heat rays. This can be done by 
covering the mirror with blue glass which permits the reflec- 
tion of the powerful chemical rays. These two methods differ 
greatly and are suited to different conditions. 

The sun bath will vary in its efficiency according to its 
strength in luminous, heat and chemical rays. While the most 
profound effect on the blood and tissue changes depends on the 
chemical rays, or frequencies, yet the result must be looked upon 
as being due to a union of all of the three forms of energy. As 
the chemical rays are strongest in atmosphere which is clear and 
free from dust, mountainous, desert or semi-arid regions, and the 
seacoast or ocean surface offer stronger effects than other regions 
and are consequently more suitable for carrying out this line of 
treatment. Country districts free from smoke are far better than 
cities, and that portion of the day when the sun is more verti- 
eal, furnishes a much stronger bath than the morning and eve- 
ning. All these factors must be borne in mind in adapting the 
bath to the patient. Only such regions as have a large per- 
centage of sunshine are well adapted to light therapy. 

The dosage of the sun bath is all important. A short bath 
has a decided tonic effect, while a prolonged one, if the heat 
energy is strong and not eliminated, will produce marked per- 
spiration and have a depressing effect. If the heat can be elimi- 
nated by such means as cold douches to the surface, or artifici- 
ally reducing the temperature of the surrounding air as is 
sometimes done in establishments for light therapy, or by cut- 
ting off the heat rays, then the full effect of the chemical rays 
can be obtained without the depressive effect. 

The sun bath increases elimination through the skin, and in 
this manner should be a decided aid to tuberculosis, where 
so many factors are present which tend to increase toxin for- 
mation within the body. It stimulates general metabolic 
changes and through the blood and nervous system produces 
changes in most distant organs. 

The effect of light on the blood is easily demonstrable. The 
city house dweller is pale compared with his country brother. 
In cold districts, people who remain much in the house are pale 
in winter and full-blooded in summer. Those who live in the 
intense light of the mountains, desert, and semi-arid and ocean 
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regions are full-blooded compared with those who live in regions 
where the atmosphere is not so clear. This is well shown in chil- 
dren of our far West, South, and Southwest, compared with 
the pale children of other regions of our country. Light fur- 
ther improves the tone of the skin and acts as a general harden- 
ing factor, which is of great importance to the tuberculous in 
guarding him against colds and other acute respiratory 
infections. 

When the atmospheric conditions are extremely favorable for 
light therapy, the exposure must be more guarded than when it 
is less favorable. The condition of the patient must be con- 
sidered also. A patient with incipient or with inactive tuber- 
culosis will stand the treatment well, but one with an active 
disease must be exposed very gradually. Inasmuch as in the 
ordinary sun bath it is usually impracticable to eliminate the 
heat rays, the dose of light must be regulated so as not to 
cause discomfort or marked increase of body temperature. The 
temperature will become somewhat elevated even in healthy 
adults after a prolonged sun bath; but in the tuberculous, in 
whom the vasomotor heat regulating system is always more or less 
disturbed, and particularly in those suffering from active dis- 
ease in whom it is greatly disturbed, a very marked rise is apt 
to follow a too long exposure to the direct rays of the bright 
sun. Yet these patients can be given the beneficial effect of 
light if judgment is used. They cannot be forced too rapidly. 

In our clear atmosphere in Southern California it is well to 
use the sun baths for those who are suffering from active tuber- 
culosis, in the early morning, beginning at eight or nine o’clock 
according to the season, taking advantage of the fact that the 
rays at this time of day possess much less energy than they do 
later in the day. The morning is preferred to the afternoon 
because temperatures are naturally higher in the afternoon 
than in the morning. For those who are stronger and suffering 
from incipient, inactive or arrested disease, the baths may be 
taken nearer the middle of the day. 

The length, as well as the extent of exposure, is important. 
The first exposure should be of only a small portion of the body, 
and should be for only a few minutes. The legs, arms, chest or ab- 
domen may be exposed first. The part is apparently not so im- 
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portant in itself. Almost any patient with maximum daily 
temperature under 100° F. can stand an exposure of five min- 
utes to any region of the body, except the head which should 
be protected; and this is the length of exposure that the writer 
would recommend as being safe for starting patients of this 
type. The length of exposure may be increased five minutes 
a day and the amount of surface exposed may also be gradually 
increased until finally the entire body is exposed for an hour. 
Sensitive patients or fever patients should be exposed to in- 
direct light before direct rays are employed. Extreme judg- 
ment must be used, even in so seemingly simply a therapeutic 
agent as light. The patient must be watched. If weakness, 
faintness, headache, nausea, or any other symptoms referable 
to the light should appear, the exposure must be cut down in 
time or extent, or both. The head should be kept in the shade 
and it may be protected with cold damp cloths if necessary. 
Stronger patients, and those suffering from a less severe dis- 
ease, may use the more energetic rays of the mid-day sun and 
may increase the exposure somewhat more rapidly, although 
they too must be careful not to increase the time or amount 
of exposure too rapidly. 

When, on account of privacy, it is impracticable to expose 
the bare skin, very thin white garments may be worn. These 
will allow much of the light energy to pass through them, but 
such baths must in nowise be considered as being as valuable 
as those where the naked skin is exposed. 

Blondes do not endure the sun baths as well as brunettes. 
Their skin does not contain as much pigment, consequently 
they are not so well protected and are more apt to burn. Care 
must be taken until the skin has hardened. According to the 
writer’s observation, the blonde also shows more nervous irri- 
tability than the brunette when exposed to the sunlight. 

Woodruff has discussed this in a very entertaining and in- 
structive manner in a book which deals with the effect of light 
on races.® 


The writer has had a larger personal experience in the em- 
ployment of sunlight reflected from large mirrors (three feet 


'The Effect of Tropical Light on the White Man, Rebman Company, New York, 
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in diameter),° than he has in the employment of the full sun 
bath. These mirrors are covered with a blue glass to cut off 
the heat rays. They concentrate the light on a focus about six 
or eight inches in diameter at a distance of about three and one- 
half feet from the reflectors. In this way there is a concentra- 
tion of rays which affords a bath rich in blue, indigo and violet, 
and quite an increase in ultra-violet over what could be had in 
the general direct sun bath. If the patient sits in the sun, a 
large portion of the body is exposed to the direct rays of the 
sun during the bath and this proves to be a combined local 
bath of reflected concentrated chemical energy and a direct 
sun bath at the same time. 

It has been the writer’s habit to concentrate these rays on 
that portion of the chest of the patient which is the seat of the 
disease, beginning with an exposure of five minutes and jn- 
creasing for five minutes a day, until an exposure of forty min- 
utes has been reached. This limit seems to be about as much as 
ean be well tolerated in the bright sun in our clear atmosphere. 
This should be varied, however, under other atmospheric 
conditions. 

The effect of this form of treatment depends partly on the 
effect on the skin and superficial structures, partiy on the ef- 
fect on the nerve endings exposed and their reflex action, largely 
on the influence of the light energy on the blood which is bathed 
in it for this prolonged period of time, and partly on the pene- 
tration of the rays. It is impossible to ascribe to light the exact 
measure of its influence, for the patients are also receiving 
many other forms of therapy that have more or less the same 
effect. 

One question worthy of consideration is, Do we get penetra- 
tion, and if so, to what extent? Kime reports that he has re- 
produced photographic images through the normal chest with 
this reflector. Others report similar penetration with other 
methods of concentration of rays. Two experiences which make 
the writer think that penetration does take place clinically, at 
least to a limited extent, are first, a tendency to cough, which 
is often experienced by the patient if the early exposures, be- 


°The mirrors which the writer employs are especially adapted to institutional use. 
They were devised by Dr. Kime, of Fort Dodge, Iowa. 
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fore the patient is accustomed to the treatment, are prolonged; 
secondly, a spitting of blood which sometimes follows too rapid 
and too prolonged exposure at the beginning of treatment. The 
writer has also noticed changes in the auscultatory note follow- 
ing an exposure as compared with the same note prior to expo- 
sure, but his later studies would cause him to question whether 
or not this might not be due to the changes which occur in the 
superficial tissues, since they are filled with biood as a result 
of the treatment. It seems that we may count on obtaining a 
fair degree of penetration by this concentrated bath, and if so, 
we are obtaining an effect much greater in energy than that pro- 
duced by the simple sun bath when only,the direct rays of the 
sun are employed. 

From his experience with light in tuberculosis, the writer 
would elass it along with other tonic measures which build up 
the patient and make him more resistant to infection. It is not 
as universally applicable as open air, good food, hygienic liv- 
ing, hydrotherapy, optimistic surroundings and a carefully reg- 
ulated life, because the particular rays which are most ener- 
getic in their therapeutic action, the chemical rays, are only 
found in large quantities in certain favored places where the 
atmosphere is clear, and are especially interfered with, in all 
regions where the atmosphere contains impurities, particularly 
smoke. Those who attempt its application in pulmonary tuber- 
culosis will be disappointed if they expect to see certain im- 
mediate results. It is one of those matters which must be taken 
by faith. Knowing the physiological action of light energy, it 
appeals to us as being an aid, and as such it must be used. It 
must not be considered a cure for this grave disease. If it is, it 
will be another disappointment and soon be relegated to the 
past; on the other hand, if employed intelligently, with a full 
_ knowledge of its true worth, and a willingness to accept the 
measure of help which can be derived from it, it will take its 
place as one of the many measures which will help build up 
the sum of resistance in those afflicted with pulmonary 
tuberculosis. 


CHAPTER XLIV. 
ARTIFICIAL PNEUMOTHORAX. 


General Consideration — Artificial pneumothorax was first 
suggested as a therapeutic measure by Forlanini', of Pavia, in 
1894. John B. Murphy,? of Chicago, independently of For- 
lanini, performed artificial pneumothorax, and reported his ex- 
periences in 1898. This therapeutic measure, however, received 
little more than local attention until it was taken up by Brauer 
and Spengler.® 

When I first visited Davos, Switzerland, in 1905, Brauer and 

Spengler were then carrying on their investigations. After 
four or five years of observation, they reported their results in 
1909. 
_ Their report had extended over so long a period of time, and 
the cases had been so carefully studied, that this method at 
once assumed a position of importance in the treatment of 
tuberculosis. I have often said that if there could be something 
spectacular devised for the treatment of tuberculosis, or, if 
some method could be devised which could be applied gener- 
ally, as the surgical and medical measures which are applicable 
to other diseases, then more rapid advances would be made in 
the treatment of tuberculosis. 

At first it was hoped by many that artificial pneumothorax 
would have a general application and that it could be carried 
out by anyone who was versed in surgical technic; but such has 
not proved to be the case. After several years of observation it 
has been definitely determined that it requires careful diagnos- 
tic skill, as well as operative judgment, to successfully treat 
pulmonary tuberculosis with artificial pneumothorax. 

One of the things which has made artificial pneumothorax 
appeal particularly to those who have had experience in the 
treatment of tuberculosis is that it offers hope for a class of 


1Gazzetta medica di Torino, 1894, vol. xv. ? 
2Journal American Medical Association, 1898, vol. xxi. 
8Brauer’s Beitrage zur Klinik der Tuberkulose, bd. xii, 1909. 
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cases which has not been generally successfully treated hereto- 
fore by other measures; namely, the acute destructive types of 
tuberculosis. 

Artificial pneumothorax is usually stated to be the applica- 
tion of the theory of rest to the diseased lung. I think most 
people accept this as being the rationale of its action; but, if 
true, what are we to say of those areas which are not com- 
pressed? Surely they are not put at rest. 

The Effect of Compression of the Lungs.—While artificial 
pneumothorax is most applicable in cases which are largely 
confined to one side, yet those who have had practical experi- 
ence in the treatment of tuberculosis, know that a one-sided 
active lesion, particularly if the disease is far advanced in one 
lung, is almost always accompanied by some activity on the 
other side. If compressing the more seriously diseased lung is 
advisable in order to check the activity and heal the procéss 
there, what is to become of the other lung which, naturally, 
will be compelled to take upon itself extra work in order to 
carry on the function of respiration? If rest is the cause of the 
beneficial results obtained by compression we must accept the 
extra work which is thrown upon the other lung as being seri- 
ous. Some believe that the principal factor in healing through 
compression is the squeezing together of the pulmonary tis- 
sue and the bringing of the ulcerative surfaces together, and 
the forcing out of the caseous material from the cavities and 
bronchi. When such results are obtained, there is a lessening of 
absorption and consequently a decrease of toxemia. Inasmuch 
as a decrease in toxemia relieves the central nerve cells of irri- 
tation, and in this way favors a general improvement in cellu- 
lar metabolism, this action cannot be underestimated as a cause 
of improvement. We must not forget, however, that anything 
that aids the compressed lung must have an opposite effect 
upon the non-treated lung. 

I would like to call attention in this connection to eertain 
principles which are pertinent to this discussion. 

Most discussions proceed as though the condition in the thorax 
is the same under all circumstances. This is not true. In early 
advancing necrotic tuberculosis, we have most of the pulmo- 
nary tissue, outside of the area of involvement, influenced but 
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slightly. The process, as a rule, is acute, and of short duration, 
and little or no destruction of tissue has had time to take place; 

consequently, there is little or no compensatory emphysema af- 

fecting other portions of the pulmonary tissue. In case of a 

more extensive inflammatory condition where a loss of tissue, 

followed by contraction, has occurred, we have a compensatory 

emphysema present. Likewise in old chronic fibroid lungs, 

where there is more or less displacement of tissue and contrac- 

tion, we have some degree of emphysema. The compensatory 

emphysema which takes place in tuberculosis must be looked upon, - 
as I have discussed in Vol: I, page 493, as an attempt on the part 
of nature to preserve the equilibrium between the atmospheric 

pressure on the outside of the chest wall and that within the 

thorax, as it is connected through the trachea and nares. It 

is not an hypertrophy from overuse; it is a part of nature’s at- 

tempt to fill up the space which has previously been occupied 

by pulmonary tissue. 

When artificial pneumothorax is established, we do not, nec- 
essarily, obtain a high degree of emphysema in the other lung 
because that portion of the thoracic cavity, which was previ- 
ously occupied by pulmonary tissue, is now filled by gas; con- 
sequently the equilibrium between the outside and inside air 
pressure is maintained. If the compression is of a sufficient 
amount to use up the entire reserve lung area, and encroach 
upon the amount of pulmonary tissue, which is absolutely es- 
sential to carrying on oxygenation, then an increase in respira- 
tory effort results. If the amount of compression is short of 
this no dyspnea is induced. There is one factor, however, that 
must be considered. When artificial pneumothorax is employed 
the soft tissues are the ones that are compressed first; conse- 
quently, the normal tissue is collapsed prior to the diseased tis- 
sue. Particularly is this shown where much fibrosis exists. In 
acute caseous pneumonia the softened masses might be com- 
pressed almost as easily as the normal tissue in some instances. 
Thus, in order to obtain a favorable result, firm compression is 
essential. The chest must, if the patient will stand it, be filled 
full. I do not mean that this must occur at once; but I do mean 
that in order to be successful the diseased areas must be com- 
pressed. In those cases where we are dealing with an old 
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chronie process with fibrosis, success will be hampered unless 
we can totally compress the lung. This has been the experi- 
ence of all who have been using this method. If we produce 
a complete compression on one side we must expect that the 
non-compressed lung will be forced to do more work than nor- 
mal and the effect of this must be carefully watched if the 
non-compressed lung is the seat of active disease. Respiration 
will most likely be increased at least upon exertion; and the 
blood which formerly circulated through both lungs is now 
compelled to be oxygenated by one. It is very fortunate that 
nature has endowed man with more lung capacity than he needs 
to carry on the functions of life; because he can stand a con- 
siderable decrease without discomfort or harm resulting. Could 
we know our cases accurately, and have a thorough conception 
of the pathology within the chest, pneumothorax might be used 
much more advantageously than it is; but our diagnostic meth- 
ods have not so far, given us a degree of accuracy which makes 
us feel assurance on this point. 

A patient breathing sixteen times a minute for twenty-four 
hours would breathe nearly twenty thousand times per day. 
If, by artificial pneumothorax we use up reserve lung area, 
respiratory effort must necessarily be increased. So, if our 
theory that rest is the essential for the cure of the lesion, is 
true, then we would fully expect the lesion in the other lung 
to be increased in activity by the extra work that is thrown 
upon it. 

This question should be discussed in relationship to the ques- 
tion of why the apex of the lung is infected more easily than 
other portions of the pulmonary tissue. In my discussion of the 
predisposing factors to tuberculosis, I called attention to the 
fact which every observing clinician must know,—that tuber- 
culosis in adults rarely begins at the base of the lungs; and, 
further, that tuberculosis in all degrees of pathological changes 
is found much less frequently in the lower portion of the lungs. 
I explained this as being due to the compressing of the apices 
and the resultant narrowing of the lymph spaces and lessening 
of the blood and lymph flow at the apices as compared with 
other portions of the lungs. I have noticed that when a high 
degree of compensatory emphysema occurs in a lung, there is 
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greater motion in that lung; and that this portion does not seem 
to be as liable to infection as other areas of lung tissue. I am 
under the impression that the reason for this is that implantation 
through the blood stream, or through the lymph channels is not 
so readily attained. Anything that hastens the circulation, either 
of lymph or blood, and particularly if, at the same time, it de- 
creases the spread of infection from previous foci, would have a 
tendency to lessen the danger of new infection occurring. To be 
sure increased respiratory effort would favor bronchogenic in- 
fection; but, when the most active process is compressed this 
danger is somewhat removed. 

The two greatest factors in the death of tuberculous pa- 
tients are the extension of the disease to new tissue and the 
toxemia from existing foci. If artificial pneumothorax will 
bring about such conditions as will prevent the former and re- 
lieve the latter then it must be a meritorious measure. 

One of the serious factors in healing tuberculosis after loss 
of tissue and cavity formation has occurred is the fact that the 
cavity must heal while open. Conditions are present which 
prevent its compression and the bringing of the sides into appo- 
sition. Pulmonary compression when successfully applied, 
favors this. 

Fishberg* clearly states the medical effects of artificial pneu- 
mothorax as follows: 

“Inflating gas into the pleural cavity and collapsing the 
lung we achieve two objects. The lung is immobilized at its root, 
and is compressed by gas in the pleural cavity and the retrac- 
tion of its elastic tissues. Its volume is greatly reduced, dis- 
eased parts and walls of cavities are brought into apposition, so 
that they may cicatrize by the formation of connective tissue. 
“‘Pneumothorax does even more than afford rest to the diseased 
lung. By compression it empties the lung of its eontents. The 
pus and cheesy detritus in cavities, the inflammatory exudates 
in the alveoli and bronchioles are all squeezed out as from a 
sponge, removing the main source of toxic absorption. It also 
limits the diseased focus and prevents its spread, so that the 
healthy parts of the lung remain so while the lesion is in time 
converted into a cicatrix, or is encapsulated. As a result of 


4Pulmonary Tuberculosis, Lea and Febiger, Philadelphia, 1916. 
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drainage, mixed infection is eliminated and prevented. The 
fact that the air current entering through the trachea cannot 
circulate within the collapsed lung tissues, prevents superinfec- 
tion of healthy parts of the organ with emboli of detritus carried 
from one part to another along the bronchial tree and mixed 
infection with microorganisms other than tubercle bacilli, which 
may be brought in with the air current is avoided. 

“‘The circulation of the blood is impeded in the collapsed 
lung, but there occurs a venous or passive hyperemia which is 
known as an important factor in the defense of tissues against 
tubercle bacilli. The comparative protection against tubercu- 
losis enjoyed by cardiacs is ascribed to the venous hyperemia 
of the lungs. The lymph channels of the coliapsed lung are 
compressed, as has been shown by Shigu,® who subjected animals 
with induced pneumothorax to the inhalation of soot, and at 
the autopsy found that the collapsed lung remained free from 
soot. Animals were compelled to inhale large quantities of 
soot, and subsequently pneumothorax was induced, and when 
they were finally killed, it was found that the free lung was 
darker than the collapsed lung. This tends to show that the 
circulation of lymph, which is the main factor in removing in- 
haled particles from the lung, is impeded or arrested because of 
stasis in the compressed lung. In this manner the absorption 
of toxins from the lesions into the general circulation, is im- 
peded or arrested in pneumothorax, the clinical phenomena of 
phthisis, such as fever, night sweats, weakness, etc., are pre- 
vented, and the body is thus given an opportunity to recuperate. 
Moreover the lymph stream, being unable to carry away bacilli 
from the lesion, the process is localized to the affected areas. Those 
points have been found clinically and at the autopsy table, and 
experimentally by Forlanini,® Brauer,’ Saugman, Graetz,’ Rob- 
inson and Floyd,® Hamman and Sloan,’° G. M. Balboni,1! Henry 
Schwatt, Ralph C. Matson, A. G. Shortle, and many others.’’ 

Technic.— Artificial pneumothorax is performed by injecting 


SBeitrage zur Klinik der Tuberkulose, 1908, Bd. xi, s. 1. 

®Ergebn. d. inner, Med. u. Kinderheilkunde, 1912, Bd. ix, s. 621. 

ee zur Klinik der Tuberkulose, 1909, Bd. xii, s. 49; Bd. xiv, s. 419; 1911, Bd. 
xix, s 

8Beitrige zur Klinik der Tuberkulose, 1908, Bd. x, s. 249. 

®Archives of Internal Medicine, 1912, vol. ix. p. Be 

20Johns Hopkins Hospital Bulletin, 1913, vol. xxiv, p. 264 

“Boston Medical and Surgical Journal, 1914, vol. clxxi, pp. 697 and 955. 
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gas into the pleural cavity. Formerly nitrogen was used exclu- 
sively because it was thought that nitrogen did not absorb so 
quickly as air; but, more recently, atmospheric air has been 
found to answer every purpose. 

Forlanini and Murphy made a puncture through the skin and 
superficial tissues by a needle, and injected gas in this way. 
Brauer and Spengler consider that, owing to the difficulties 
which one meets, it is better to cut down to the pleura before 
introducing the needle. This method, however, has not proved 
to be as popular as the puncture method. Patients object to in- 
cisions being made every few days over a prolonged period 
of time in order to carry out this treatment; and those who are 
conversant with artificial pneumothorax, do not feel that they 
are essential. 

Apparatus for the administration of artificial pneumothorax 
may be simple or complex. It is necessary to have two gradu- 
ated bottles, connected by a tube, one containing the gas to be 
injected and the other some fluid. When the gas is to be in- 
jected the fluid is allowed to flow into the bottle containing 
the gas so as to displace it and force it into the pleural cavity. 
The tube connected with the bottle containing the gas is T-shaped, 
or provided with a three-way stopcock, connecting with the 
bottle, the manometer, and the needle. It is necessary to have 
this so arranged that the tube going to the manometer and the 
one going to the gas bottle can be connected or disconnected at 
any time. 

The use of the manometer must be fully understood by those 
who wish to employ artificial pneumothorax. Normally, intra- 
pulmonary pressure is negative; consequently, when a needle 
passes into the pleural cavity, the air is sucked into the cavity 
and the fluid in the manometer is sucked toward the needle and 
each respiratory effort is recorded by oscillations of the fluid in 
the tubes, 

Choice of Site of Puncture.—It is a principle in performing 
artificial pneumothorax to make the puncture over healthy lung 
tissue if possible, thus avoiding pleural adhesions which are so 
commonly found; consequently, if it is the apex which we are 
particularly anxious to compress, it is well to make the punc- 
ture low down. Hither anterior or posterior axillary line is usu- 
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ally chosen. The lower spaces are best,—the ninth being com- 
monly used. If it is the base of the lung that is to be com- 
pressed the puncture is usually made over the anterior upper 
portion of the chest, the third interspace near the anterior axil- 
lary fold being the common place for puncture. The skin should 
be thoroughly disinfected and cleansed. The point of puncture 
should be painted over with iodine, and then a few drops of 
cocaine or novocain, either with or without adrenin (1 to 2000) 
should be injected not only through the superficial tissues but 
deep down in the pleura. It is thought that the cocainization 
of the pleura guards against pleural shock. At times, on account 
of adhesions, it is difficult to puncture the pleura, and one may 
have to change the point of puncture many times; in fact, some 
observers have tried in a dozen or more places without success. 
The fluoroscope, when available, may be used as a guide to the 
place of puncture, but ordinary methods of physical examination 
are usually sufficient. The free movement of the edges of the 
lungs has been utilized as indicating that adhesions are absent 
when free movement occurs. I would like to eall attention to 
the effect of pleural thickening in producing an inflammatory 
condition and a degeneration of the subcutaneous tissue cover- 
ing the thorax. This I have discussed in many places in these 
pages. I am sure if this were appreciated it would be a great 
aid in helping one to avoid pleural adhesions. For those who 
are interested, I would like to eall attention to the pathology 
which I have quoted from Coplin in Volume II, Chapter XXV. 
The superficial tissues over chronic pleural adhesions are atro- 
phied and show in a loss of substance and a doughy, inelastic 
feeling to the palpating finger. 

Artificial pneumothorax is not a measure to be put in the 
hands of those who are not careful. It requires a knowledge 
of tuberculosis, diagnostic acumen, and surgical judgment to 
carry it out effectively. 

Amount of Gas to be Injected.—Observers differ greatly as to 
the amount of gas to be used on first inflation. Some believe in 
gradual inflation; in fact, more men are leaning toward this 
than formerly. A very common method is to inject first 200 or 
300 ¢.c., then repeat the injection every two or three days, put- 
ting in a like amount until the desired degree of compression 
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has been attained. Others inject 1000 to 2000, or even 3000 c.c. 
at a time. It seems to me that there can be no definite rule. 
The more gradual method appeals to me as being safer; at the 
same time, if one knows his patient thoroughly, and is con- 
versant with conditions present, the probabilities are that the 
result could be hastened at times by varying the amount of gas 
injected according to conditions to be met. One should always 
bear in mind that the effect of compression is to cut off pul- 
monary tissue and also pulmonary circulation. So large a quan- 
tity should not be used as to embarrass either the circulation or 
respiration. 

For physiological reasons the patient should be required to 
rest for a while after pulmonary compression. Many observers 
do not observe this rule and claim that they have seen no ill 
effects following exercise, even within a few minutes after the 
pleura has been filled; but one conversant with the physiology 
of the circulation and respiration must be convinced that the 
patient should be under most favorable circumstances while 
such a degree of compensation as is made necessary by the com- 
pression is taking place. The amount of compensation varies 
according to the amount of pulmonary tissue compressed, but 
any patient secures this equilibrium more quickly under rest 
than under exercise. The amount of gas to be injected should 
depend somewhat on the character of the process and the amount 
of destruction in the lung. 

The amount of gas finally used will depend upon the degree 
of compression which it is desirable to obtain. Where many ad- 
hesions are present, one may be able to inject only small quan- 
tities, though larger amounts are desirable. Under such circum- 
stances the results will be correspondingly disappointing. If 
one cannot compress the necrotic lung and the secreting cav- 
ities, favorable results must not be expected. 

Length of Treatment.—When artificial pneumothorax was first 
brought out it was thought that this would be a quick cure for 
tuberculosis; but it has proved to be no more rapid than other 
well established methods. Saugmann’ says that the usual cases 
must have refills during a period extending over three or four 


2Zur technik des kiinstlichen Pneumothorax, Beitrage zur Klinik der Tuberkulose, 
1914, Bd. xxxi. 
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years. It is not necessary, however, to refill these chronic cases 
as frequently as it is the more acute ones; consequently, he per- 
mits them to go about their work and have a refilling every two 
or three months. Refilling is not as diffieult as the first injec- 
tion because some air is already in the pleura, and the same dif- 
ficulty of entering the pleura is not met unless conditions have 
existed which have favored the parietal and visceral pleura be- 
coming adherent. 

The Difference in Symptoms Presented During Artificial and 
Spontaneous Pneumothorax.—Artificial pneumothorax is, as a 
rule, accompanied by a decrease of toxemia. If the patient has 
been previously toxic, this toxemia will be decreased in propor- 
tion to the success attained in compressing the toxic areas. The 
patient notices very little discomfort if the amount of gas in- 
troduced is at first small. If it is large he may suffer from 
dyspnea and rapid heart. Sometimes, too, if adhesions are 
stretched, considerable pain is experienced. Spontaneous pneu- 
mothorax, on the other hand, is, as a rule, accompanied by cer- 
tain definite signs, as has been described in Chapter X XVI, and as 
is illustrated by Case 1828, page 609. The most common symp- 
toms that I have found in spontaneous pneumothorax are sudden 
rapid heart and rise of temperature. The dyspnea, or feeling of 
compression, varies according to the amount of gas which en- 
ters the lung and the compression which results. They also vary 
according to the rapidity with which the pleural sac fills. If 
it fills rapidly, the symptoms are usually more marked than if 
it fills slowly. There is often a benumbing effect upon the pa- 
tient’s sensibilities. In numerous instances I have seen a slight 
delirium present. If the pneumothorax is on the side where 
there is much softening, we may have a marked decrease in 
expectoration because of the compression of the cavities, and 
the checking of secretion. On the other hand, if it throws an 
extra burden upon the other areas which are secreting, we may 
have an increased amount of expectoration because of the pus 
which is forced out from the ulcerating cavities. The probable 
difference in symptoms between artificial and spontaneous pneu- 
mothorax depends largely at least, upon the amount of gas 
which is introduced, and the rapidity with which the pleura is 
filled. Why the temperature should rise so commonly in spon- 
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taneous pneumothorax I am unable to say. The after effects of 
spontaneous pneumothorax are often just as marked as those 
from artificial pneumothorax. If the spontaneous pneumothorax 
is due to rupture of a tuberculous focus which has been pro- 
ducing a considerable degree of toxemia, its rupture is often fol- 
lowed by a decrease of such toxemia and a drop in the tempera- 
ture and pulse. If, on the other hand, there are other areas in- 
volved, which are not relieved, temperature continues. 

Complications.— Artificial pneumothorax is not without dan- 
ger. One of the most common dangers is that of pleural shock. 
This complication is not well understood, although many ob- 
servers have met it in practice. The symptoms are those of 
increased pulse rate, dyspnea, and pallor, which may last a few 
minutes, or may last quite a while. The patient also, at times, 
manifests considerable anxiety. In a few instances death has 
resulted from it. 

Pleural Effusion.—Pleural effusion is one of the very com- 
mon complications of artificial pneumothorax. Saugmann’s 
statistics'® of this complication are exceedingly interesting, and 
show that while the greatest per cent of cases occur during the 
early months, some cases will occur even as late as three and a 
half years. The following table shows the occurrence accord- 
ing to the period of treatment: 


In the course of 1 month 2 patients 
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In summarizing his results he says that 50 of 96 patients 
showed pleural exudate; but, inasmuch as three of these pa- 
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tients had pneumothorax done on both sides, he considers it 
as though there were 99 instances of pneumothorax. Of these 
21, or 21 per cent, showed the exudate within the first three 
months; 33, or 33 per cent, within the first six months; 41, or 41 
per cent, within the first nine months; 44, or 44 per cent, within 
the first year and 50, or 50 per cent, within the first three years. 

There has been considerable discussion as to whether or not 
pleural exudate does harm. It is the general opinion of many 
of the best observers that it interferes with the treatment and 
that those who do not have exudate obtain much better results 
than those who do. This rarely takes upon itself the form of 
true empyema. Of course, this would occur in ease it became 
infected with other microorganisms. It does, however, even in 
the experience of the best observers, now and then take upon 
itself a creamy consistency, which is characteristic of a tubercu- 
lous condition. This rarely absorbs, although, at times, it or- 
ganizes and forms fibrous tissue. This I have also seen occur in 
patients who had suffered from spontaneous pneumothorax. A 
patient who is under my care at the present time, had quite a 
large amount of creamy pus in his right pleura a few months 
ago, which has now become organized and transformed into 
sear tissue. 

There has been considerable speculation as to why a pleural 
exudate should occur. Some consider that it is due to the ir- 
ritation of the gas; others that it is produced by a tuberculous 
process on the surface of the pulmonary pleura, which would 
result in adhesions if the pleural surfaces were in apposition; 
but which results in exudation, now that they are separated. 
It seems to me that a factor of considerable importance is the 
natural function of the pleura. The pleura naturally produces 
a slight amount of fluid. Experiments show that the parietal 
pleura has the greatest absorptive power. As long as the two 
surfaces of the pleura are in apposition, unless fluid is produced 
very rapidly it is absorbed and carried off, but now, that they 
are separated, there is no doubt but that the absorptive mechan- 
ism is interfered with, and this might easily be sufficient to ac- 
count for the accumulation. 

Inghting Up of Activity in the Non-compressed Lung.—This is 
an accident which often follows pulmonary compression. Some 
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writers report such effects noticed in 3 or 4 per cent; others in 
a smaller per cent. <A question of this kind is exceedingly dif- 
ficult to determine. The amount of activity started up in a non- 
compressed lung can only be determined after a period of con- 
siderable observation. Many of these cases of tuberculosis are 
given one or two, or half a dozen compressions and pass from 
view. The after-history of such cases is not known. We do 
know, however, that it is an accident that will happen every 
now and then. We must also bear in mind that every case of 
renewed activity occurring in the non-compressed lung must 
not be ascribed to a pneumothorax any more than it should be 
ascribed to any other plan of treatment, because it is the natural 
tendency, particularly in the advanced cases, for the disease to 
disseminate, and for quiescent foci to take upon themselves 
activity. 

Injury to Lung Tisswe.—This has occurred in numbers of in- 
stances, the effect of which may either be serious or not, ac- 
cording to the point of injury and the amount of damage done. 
It may occur when gas is put in under too great pressure, re- 
sulting in tearing adhesions or in rupture of a cavity wall. In 
several cases cavity walls have been ruptured in this way. In 
other instances, the needle has been pushed into the pulmonary 
tissue, piercing the small air channels—allowing a spontaneous 
pneumothorax to result. 

Gas Embolism.—This is another danger. When introducing 
the needle it may enter a blood vessel, and if air is allowed to 
escape, it may be carried to any portion of the body. If it fin- 
ally is carried to the coronary artery or the cerebral vessels it 
may prove fatal. This may be almost wholly eliminated by the 
careful use of the manometer. If one will be sure that the needle 
is in the free pleura before injecting the gas there is little dan- 
ger of this accident occurring. It is an accident, however, 
which might happen to anyone. 

Emphysema of the Superficial Structures—This also occurs 
oceasionally. This seems to be more common where the Brauer 
method is used than where simple puncture is employed; at the 
same time, it may happen under both circumstances. It is not 
serious. The gas escapes through the puncture in the pleural 
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wall and finds its way into the superficial tissues producing a 
peculiar puffiness which disappears after a short time. 

Indications for Artificial Pneumothorax.—This question can- 
not be discussed in the abstract. Whether a patient should be 
treated by artificial pneumothorax or not depends very much 
upon what treatment he would receive if artificial pneumothorax 
were not administered. So much can be accomplished in these 
days by faithfully applying such measures as open air, rest, 
exercise, food, psychotherapy, tuberculin, hydrotherapy, helio- , 
therapy; and by relieving distressing symptoms and looking care- 
fully after the patient’s comfort, that there remains only a very 
small number of patients unsuccessfully treated, in whom it is 
possible to secure a satisfactory result. In this connection we 
must remember, however, that there is no specific remedy for the 
disease, and that results are achieved only by employing enough 
helpful measures to raise the patient’s fighting strength to the de- 
sired level. Pneumothorax is not a cure for tuberculosis, but offers 
aid under certain conditions, which may otherwise be attended by 
failure. If the diagnosis is made sufficiently early and other ap- 
proved methods of treatment are intelligently applied, pneumo- 
thorax will rarely be found necessary. 

Some would recommend pneumothorax in all eases of tuber- 
culosis, even those of the early clinical type, but he who takes 
this attitude wholly misunderstands tuberculosis; totally under- 
rates the efficacy of present methods; and greatly magnifies the 
importance of, and minimizes the danger of artificial pneu- 
mothorax. If pulmonary compression were a ‘‘cure’’ for tu- 
berculosis, then such a course would be logical; but it is not. 
It is only a makeshift. It is only another measure to be em- 
ployed as an aid in certain cases pending the finding of some 
specific remedy. It must be prescribed with such an under- 
standing if it is to do its full measure of good, and not be 
abused. There is one type of case which appeals to me as 
being particularly adapted to artificial pneumothorax treatment, 
—that is the type of unilateral acute advancing ulcerative tu- 
berculosis, which fails to yield to ordinary measures. Most 
of the unfavorable results which are reported in the treatment 
of tuberculosis, by any method, are due to insufficient time being 
employed in treatment. Tuberculosis is a slow going disease. 
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Healing takes place very slowly. We cannot give an opinion 
upon the curability of tuberculosis unless we treat our early 
cases over a period of six or eight months, or a year; our moder- 
ately advanced cases from eight or ten months to a year or 
more; and the far advanced cases from one to two years or 
more,—sometimes even four or five years; consequently, most 
men who discuss the curability of tuberculosis are discussing 
it without having had adequate experience. They have not car- 
ried on their efforts long enough to prove whether or not the 
patient could have eventually obtained a favorable result. 

Artificial pneumothorax is often urgently recommended in the 
treatment of hemorrhage, particularly in recurrent attacks of 
bleeding, where a few mouthfuls are expectorated day after day. 
Those cases which result from an open vessel of any size as a 
rule, prove fatal before a pneumothorax could be performed. 
Other types of pulmonary hemorrhage nearly always stop of 
their own accord, if the patient is given but half a chance. If 
he is treated by rest and sedatives, particularly when necessary 
in order to check coughing, nature will nearly always take care 
of the lesion herself,—in spite of what is being done for the 
patient. 

Result of Treatment.—The induction of pneumothorax must 
not be looked upon as being a simple and harmless procedure. 
In my study of the pathology of tuberculosis, I have been led 
to have great respect for the heart. The heart bears the brunt 
of tuberculosis. Most patients who have suffered from advanced 
tuberculosis die of the disease by a heart death. The burden 
of forcing the blood through the contracted pulmonary area 
sooner or later tells upon the right heart and shows in dilata- 
tion. In acute pneumonia where one half of the pulmonary area 
is involved, a marked strain is thrown upon the heart, which 
often proves fatal. In chronic tuberculosis we do not notice 
this strain so readily because it comes on gradually and the 
patient adapts himself to the change. In the former instance 
acute toxemia is a factor, while in the latter chronic toxemia is 
present. The strain is there just the same and it comes when 
the heart is much weakened, however, because of prolonged 
toxie action which has interfered more or less with its nutri- 
tion; consequently, the compression of a great portion of the 
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lung,—and, in order to obtain results in these advanced cases, 
complete compression is desirable, and often essential,—throws 
upon a weakened organ a strain which has a detrimental effect 
upon it. 


CHAPTER XLV. 
TREATMENT OF SYMPTOMS. 


Cough.—Cough is one of the most constant symptoms of ad- 
vaneed tuberculosis. As a rule it makes its appearance early 
and lasts throughout the course of the disease. 

Cause of Cough.—Cough is due to irritation of the vagus nerve. 
It may result from many different conditions, such as inflamma- 
tion in the pulmonary tissue itself; secretions in the bronchi; irri- 
tation of the pleura; traction upon the larger branches of the 
nerve such as occurs when marked contraction of one of the up- 
per lobes takes place; irritation, either tuberculous or non-tuber- 
culous, in the larynx; and inflammation and catarrhal conditions 
of the pharynx. 

In the early stages of the disease cough due to secretion in the 
bronchi is not very pronounced; but, later, after the ulcerative 
and destructive stage has been reached, large quantities of secre- 
tion are produced and more cough is required for its expulsion. 
Probably the most distressing and severest form of cough in tu- 
bereulosis is that which occurs in a chronic contracting lung. In 
a chronic fibroid lung during the stage of contraction, the cough, 
being due to traction upon the nerve, cannot be relieved by the 
expulsion of. mucus. Patients with this type suffer from severe 
paroxysms of coughing which, unless relieved, continue at times 
until a stage of exhaustion has been attained. Bad habits of 
living and overexertion have a tendency to increase cough. Extra 
exertion calls for more oxygen and this throws more work upon 
the lung. As the pulmonary tissue is compelled to do more work, 
the tendency to cough is increased; consequently, rest is one of 
our most important factors in the treatment of cough. 

Conditions of the weather have a great influence upon cough. 
Sometimes cold, chilly mornings will produce considerable in- 
ereased cough,—doubtless largely through stimulation of the cu- 
taneous nerves. Damp and foggy weather also increases it. One 
reason why more cough attends damp than dry weather is be- 


446 TREATMENT OF SYMPTOMS 


cause a patient has more mucus to expectorate during damp 
than during dry weather. Air returns from the lung saturated 
with moisture; consequently, dry air will carry off a great deal 
of moisture and in this way relieve the patient from cough, and 
the effort made necessary by expectoration. This is one of the 
favorable influences exerted by dry climates. On the other hand, 
at times we see patients whose cough is increased by the irritation 
caused by extremely dry air. Extremely dry air will irritate 
some mucous membranes prior to the time that they have be- 
come accustomed to it. 

Much of the cough in tuberculosis can be avoided if the pa- 
tient understands that it is not necessary to yield to every im- 
pulse. There is a general belief that all mucus in the air pas- 
sages should be coughed up; consequently patients permit them- 
selves to cough at the least irritation in the larynx. Nervousness 
greatly increases the amount of cough. The patient should be 
instructed so that he understands that all unnecessary cough 
should be avoided. Cough is sometimes followed by vomiting. 
This is particularly true during the acute stage of softening. 
The vagus at this time seems to be unusually irritable; and with 
the tendency to cough, the patient is usually forced to vomit. 

The relationship of the upper air passages to cough requires 
emphasis. Most all patients in advanced tuberculosis have more 
or less catarrhal condition of the nasopharynx and larynx. These 
local disturbances produce a great deal of unnecessary irrita- 
tion which results in coughing. 

Effects of Cough.—Cough produces injurious effects in several 
different ways. By its explosive action it injures the tender 
fibrils of new tissue which are thrown out during the process of 
healing. This interferes greatly with healing, and at the same 
time, causes a greater amount of fibrosis to result than would 
otherwise be necessary. While we are anxious to produce an 
abundance of fibrous tissue in order to encapsulate the bacilli 
which remain viable in the lung, at the same time we desire to 
prevent a too extensive formation. When cough is present for 
a long time it causes dilatation of air vesicles, resulting often in 
an undue amount of emphysematous tissue which interferes with 
the oxygenation of the blood. As a result of continuous cough- 
ing, an injurious influence is exerted upon the abdominal viscera. 
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Cough retards the flow of venous blood toward the heart, thus 
causing stagnation in the venous system throughout the body, 
particularly in the splanchnic vessels. 

Most of the common routes of metastases in open tubercu- 
losis are through the bronchi. Bronchogenie infection is favored 
as cough has a tendency to force the mucus into the bronchus, 
plugging the opening. This implantation is often followed by 
metastases throughout a greater or lesser part of the lung area 
supplied by that bronchus. 

In the treatment of tuberculosis rest is a very important factor. 
Exercise calls for extra blood, extra oxygen, and increased meta- 
bolism. We enjoin rest from walking and exercising the arms, 
but we forget that those muscles which are brought into action 
during the act of coughing are performing work the same as 
the muscles of the arms or legs when brought into use. There is 
no doubt but that patients who have severe paroxysms of cough 
more or less continuously during the day, perform exercise 
equivalent to a walk of a mile or even more; consequently, when 
we are thinking of rest for the patient, we should think of the 
rest from coughing as well as from walking and exercise carried 
on by the arms. It is not uncommon to see a rise in tempera- 
ture of two or three degrees follow a severe paroxysm of cough. 
Cough is oftentimes followed by vomiting, as mentioned above; 
and, when this occurs, it may interfere seriously with nutrition, 
if the condition persists long. 

Treatment of Cough.—Treatment must at times be directed to 
every part of the respiratory tract, according to the part that is 
particularly influencing the cough. Rest in the open air, gen- 
eral hygienic living, and proper training, are the big factors in 
its relief. 

The remedies which are most effective in its control belong to 
the opium group. Heroin %4¢ to % is very effective, probably the 
most effective remedy that we have. Codeine, while less active, 
at the same time is a very important remedy. It may be used in 
doses of 1% to 14 grain. Both of these must be repeated until the 
desired effect is obtained. In some patients smaller doses than 
these may be used to advantage. Morphine and Dover’s powder 
are at times effective, when other conditions requiring their use 


are present. 
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Such remedies as creosote, eucalyptus oil, chloroform, menthol, 
and earbolic acid may be used advantageously at times in the 
form of inhalations. Inhalations of compound tincture of ben- 
zoin are particularly valuable during acute bronchitis. 

If creosote does not disagree with the patient, it may be ad- 
ministered internally in doses of 10 drops after meals, and will 
sometimes be of aid. 

Cough is sometimes caused by the taking of food. Particu- 
larly is this true when the vagus nerve is very irritable. Under 
such conditions the entrance of food into the stomach is suf- 
ficient to stimulate the sensory filaments of the vagus and pro- 
duce cough. This, at times, is so severe that it results in vomit- 
ing and marked disturbance in nutrition. I have usually found 
codeine, or heroin, given a short time before eating, to be most 
valuable in these cases. Sometimes, for a temporary measure, 
small doses of cocaine may be given, although it is a remedy 
that should be used guardedly. 

When cough is due to a laryngeal irritation, washing the 
larynx with an alkaline spray followed by stimulating applica- 
tions of protargol 10 per cent or argyrol 10 to 25 per cent, will 
usually give relief. Throat lozenges containing menthol, oil of 
eucalyptus, and other soothing ingredients, are of some value. 
Sometimes all that is necessary to stop a tickling cough is 
something which will give momentary relief. If the patient can 
resist the desire to cough for a moment, it will disappear. 

Coughing results, as mentioned above, from stimulation of 
the vagus. When the vagus is stimulated not only is there a 
motor reflex, but a secretory reflex as well, consequently cough 
results in increased secretion. It is sometimes surprising to see 
how much secretion will be expelled during a paroxysm of 
coughing. 

When the cough is due to irritation of the larynx itself we 
must not forget the cold compress. Cold compresses put on the 
throat will oftentimes relieve a great deal of unnecessary cough 
when due to local causes. I have not infrequently wrapped the 
patient’s chest in a wet jacket and covered this over with flan- 
nel and bound it on tightly. This measure has proved, in most 
instances, to be very effectual in reducing the amount of cough. 
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For the upper air passages, a spray made according to some 
such formula as the following may be used: 


Acid earbol 1.0—2.0 

Sod. biborat. 0.5 

Sod. bicarb. 0.5 

Glycerin 10.0 

Aq. dest. q.s. ad. 200.0 
M. 


Sig.: Use as a spray several times a day. 


With this the throat and nose may be sprayed several times a 
day. Where a slightly stimulating spray is desired it may be 
made according to the following formula: 


BR Iodin resublim 0.065— 0.20 
Menthol 2.00— 4.00 
Camphor 2.00— 4.00 
Albolene q.s. ad. 90.00—90.00 

M 


Sig.: Use as a spray several times a day. 


The compounding of this prescription requires some care, 
otherwise the iodine will precipitate. The iodine should first 
be rubbed with the camphor in a mortar. The menthol should 
then he added; and, later the albolene. 

Night or Sleep Sweats.—Night sweats occur commonly in tu- 
bereculosis. They are found in other diseases, however, and con- 
sequently, are not pathognomonic of tuberculosis. These may 
be so slight as to produce a slight moistening of the skin, or 
they may be so severe as to wet the clothing and bedding. The 
explanation of the night or sleep sweats is not wholly clear; al- 
though I think we are able to offer a better explanation than 
formerly. The explanation of this will come through a more 
intelligent understanding of the vegetative nervous system. 
There is some question whether the sweats are due to stimula- 
tion of the sympathetics or stimulation of the vagus, as men- 
tioned elsewhere in these pages. We know that sweating is, 
at times, a part of the syndrome of toxemia. It does not come 
on prior to or during the rise in temperature, during the stage 
of vasoconstriction which is now and then accompanied by 
feelings of chilliness; but while the temperature is declining. 


450 TREATMENT OF SYMPTOMS 


It follows the passing off of the fever for the day, consequently 
accompanies vasodilatation. 

Sweating occurs as a result of severe toxemia when there is a 
condition of vasodilatation approaching paralysis. Pharma- 
ecologically, sweats belong to the group of phenomena caused 
by the greater vagus system instead of the sympathetic because 
they are controlled by atropin. Atropin counteracts the action 
of the vagus and produces the same action as stimulation of the 
sympathetics. We find our physiologists unable to settle the 
question of their causation. It might be that the action of 
atropin in the control of sweating is an exception to the gen- 
eral rule that atropin opposes vagus action; or it might be that 
both the greater vagus and sympatheties have a part in the 
production of sweating. Whatever be the actual explanation, 
we know that when the toxie curve for the day as represented 
by the degree of temperature is on the decline, sweating oc- 
curs. 

In early tuberculosis, an amount of toxemia which produces 
a fraction of a degree of temperature is often sufficient to cause 
sweating. Our most severe sweating, however, accompanies 
severe toxemia and comes when the patient is suffering from ac- 
tive tuberculosis, at a time when the inflammation is acute and 
accompanied by rapid softening of tissue. Under these con- 
ditions, the equilibrium of the vasomotor system is seriously 
interfered with, and when vasodilatation starts following the 
diurnal decline of toxemia, as illustrated by the temperature 
curve, sweating becomes very profuse. Sweating in some of 
these cases is almost as severe as it is in acute toxemia, accom- 
panied by collapse. 

We must not lose sight of the fact that sweating is a char- 
acteristic of some individuals. Thus, patients who are decidedly 
of the vagotonie type will now and then be drenched with per- 
spiration upon the least excitement. This would look as though 
sweating is a part of vagus stimulation; but, inasmuch as it is 
a part of the general syndrome of toxemia, which is due to 
sympathetic stimulation, we are unable to classify it etiologi- 
eally. All patients who have tuberculosis and perspire are not 
necessarily suffering from so-called night sweats of tuberculosis. 
Sometimes sweating is due to warm weather or to the fact 
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that the patient uses too much cover and at other times it is 
due to the general low physical and nervous state of the patient. 

Treatment of Night Sweats—An important factor in prevent- 
ing night sweats is to relieve the patient of all possible factors 
which lower tone and favor sweating. To this end the depres- 
Sive emotional states which produce sympathetic stimulation 
should be corrected. While it is impossible to stop a toxic 
condition due to absorption from an active necrotic process in 
the lung, there are toxemias due to other causes such as in- 
testinal stasis which may be relieved. Their relief may be suf- 
ficient to establish the degree of improvement in nerve tone 
necessary to prevent sweating; consequently, when we put the 
patient at rest in the open air, where his appetite will be 
stimulated, and relieve him of pain, worry, discontent, fear, and 
other toxemias that may be depressing him, we may be able to 
prevent sweats. The effect of the open air life is often very 
marked in stopping slight or even severe sweats. This it does 
by improving the nutritional tone of the skin and bringing about 
a more healthful stimulation of its nerve endings. Hydrothera- 
peutic measures are valuable because of their tonic effect on 
the skin. The morning cold sponge has much to do with the 
checking of night sweats; so do sun and air baths. 

If sweating persists, in spite of the usual hygienic measures, 
I often have the patient rubbed with a solution of equal parts of 
vinegar and water immediately before retiring. Sometimes 
plain cool water itself will suffice. The effect of such measures 
is undoubtedly due to their local tonic effect. If the patient 
is suffering from an advanced lesion with softening, the sweats 
may persist in spite of these simple measures. They should be 
persisted in, however, and be made a part of treatment, no mat- 
ter whether they give complete relief, or not. Atropin is one 
of our most reliable remedies when the preceding measures fail. 
It should be administered at night in doses ranging from Yoo 
to %» grain. As a rule, hygienic measures alone or in combina- 
tion with atropin, will usually control the sweats if they can be 
controlled. 

There is a popular idea, and this is shared by many physi- 
cians, that night sweats are weakening. This is another illus- 
tration of taking the cause for effect. Slight sweating as noted 
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in early tuberculosis is not accompanied by much weakness. 
The fact that the patient’s strength is low during severe 
sweats is because of the toxemia from which the patient is 
suffering. Toxemia reduces general vitality. It interferes with 
metabolic activities and causes a disturbance in elimination and 
in this way interferes with the activity of the entire organism. 
Night sweats are sometimes very annoying because of the tend- 
ency of the patient to chill following them. The patient will 
go to sleep and wake up covered with perspiration. Sometimes 
the clothing will be so wet that chilling is almost sure to fol- 
low. Where patients have a tendency to perspire freely I ad- 
vise them to take a bath towel to bed with them, and, if they 
awaken drenched with perspiration, wipe themselves off thor- 
oughly before they change their night clothing. 

Severe night sweats are most evident in patients who are 
not properly cared for. During the past few years I have 
seen very few cases of distressing sweats. The modern intelli- 
gent methods of caring for patients, keeping them under hy- 
gienic conditions, improving the condition of their skin and 
enhancing their general metabolism, prevents much of this 
sweating; and where it is unable to accomplish this, it relieves 
most of the distressing effects. 

Fever.—I have discussed the subject of fever at length in 
Chapter XXX. It is so important to understand this subject. 
that I have endeavored to give as accurate a picture as possible 
of it and its various types met in tuberculosis. I will not dis- 
cuss the subject extensively now, but desire to emphasize the 
fact that fever is not an entity. Fever in infection is an in- 
tegral part of the syndrome of toxemia. While there is an in- 
creased metabolism present which gives an increase in the pro- 
duction of heat during the active stage of tuberculosis, yet this 
would quickly adjust itself, if heat elimination were not in- 
terfered with. About 15 per cent of heat is eliminated through 
respiratory activity, and about 80 per cent is given off by the 
vessels of the skin; consequently, the most important factor in 
heat retention is increased vasoconstriction of the vessels of the 
skin. This is present as a part of the stimulation of the sym- 
pathetics as a result of toxemia. 


The effects of fever and toxemia have been heretofore con- 
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fused. Writers have been ascribing to fever what should be 
ascribed to toxemia in general. Fever does not produce diges- 
tive disturbances, aching, malaise, and rapid heart’s action; but 
toxemia does. So, fever must be looked upon simply as a vis- 
ible effect of toxemia. It is something tangible hence its im- 
portance has been magnified. 

Fever itself probably has some beneficial influences. Many 
observers have shown by animal experimentation that increased 
temperature of the body causes the body cells to produce an in- 
creased number of specific proteolytic enzymes. Increased body 
temperature also changes the medium upon which bacteria are 
growing and in this way reduces their activity. It is a common 
experience that a rise in the temperature of the incubator, 
checks bacterial growth. The same thing most probably occurs 
in the body; consequently the rise in temperature during 
infection probably checks the activity of bacterial growth and 
produces changes which are favorable to the increased reactiv- 
ity of the body cells, resulting in increased specific protective 
substances. 

Treatment of Fever—From this discussion it can be seen 
that we must not direct our attention too much to fever. We 

must in every way possible endeavor to reduce the activity of 
- the microorganisms. We must raise the patient’s resisting 
power; we must reduce the amount of poison that his body is 
required to destroy in a given time. This we can do to a limited 
extent by rest. Toxemia is always undesirable, so we should 
do all in our power to relieve it as quickly as possible. Un- 
fortunately, in tuberculosis, do what we will, there is no direct 
way of checking toxemia when necrosis and absorption have 
occurred. We must endeavor to conserve the patient’s strength, 
however, and carry him through until the necrotic areas have 
been eliminated and the absorption of toxins has ceased. There 
are toxins from other causes, such as the gastrointestinal tract, 
also from other foci of infection, which may be relieved. There 
are also other factors which produce sympathetic stimulation 
and have the same effect as toxemia upon the system, such as 
pain, fear, anxiety, and discontent. Relief from these will greatly 
aid the patient in fighting his toxemia. 

Increased temperature does not always mean increased 
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toxemia. It sometimes means an interference with the elimina- 
tion of the heat which results from normal physiological action. 
We must not think that every time exercise increases a person’s 
temperature that it increases his toxemia; nor that when he 
coughs and increases his temperature thereby that this neces- 
sarily means increased toxemia; nor that the rise in tempera- 
ture which follows nervousness is an increased toxemia. I think 
these conditions have been misinterpreted. To be sure, exercise, 
whether it be produced by walking or coughing, or whether it 
be due to such passive exercise as massage, is oftentimes fol- 
lowed by an increased amount of toxins being thrown into the 
circulation to stimulate the nerve centers and produce increased 
toxie effects; but, an increase in temperature resulting from in- 
creased metabolie activity, and an increase due to faulty heat 
elimination may exist aside from an increase in toxemia. 
Temperature may also be reduced without reducing toxemia. 
Rest in bed is essential to the treatment of patients suffering 
from toxemia. It prevents them from expending unnecessary 
strength and keeps the temperature from going unnecessarily 
high. The effect of placing the patient with fever in the open 
air, especially if he has been living with inadequate ventilation, 
is often marked. There needs be no fear on the part of the 
physician, or others, in placing the patient in the open air, pro- 
viding the patient’s resisting power is such that he can adapt 
himself to the weather conditions. It would be foolish to ex- 
pose a patient with low vitality to the severe rigors of the open 
during a northern winter. He would probably be better off in 
a protected room where the air movement could be controlled 
and where the stimulation from the cold would make less re- 
quirements upon his powers of reaction than in the open air. 
Since we now know that it is not an increase in oxygen that is 
wanted, nor anincrease in CO, that we are attempting to escape, . 
we can understand the foolhardiness of exposing a tuberculous 
patient to atmospheric conditions which call upon his body for 
greater reactive powers than it possesses. Common sense must 
rule even in the application of open air. There is a tendency 
to use open air regardless of the patient, and to place weak, 
toxic patients out into the open, regardless of weather condi- 
tions. I do not wish to be understood as opposing open air for 
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the tuberculous. This I believe in firmly; but I believe in ap- 
plying it with judgment, based on the physiological action of 
the remedy. 

Lest I be misunderstood, I wish to emphasize that in my opin- 
ion, open air should always be utilized in the treatment of tuber- 
culosis whether of febrile or non-febrile type, when the degree 
of cold and stimulation is not too great for the patient’s reac- 
tive powers. When the open air makes demands upon the pa- 
tient’s reactive powers, which cannot be satisfied, then greater 
good will result to the patient by permitting him to remain in a 
well ventilated room. 

Not only open air, but air baths, which may be given by al- 
lowing the patient to lie naked, or covered only with light cov- 
ering, make the patient comfortable in warm seasons and warm 
climates and stimulate his reacting powers. Patients with 
fever should usually be covered with as little clothing as will 
afford comfort. Sometimes they may have fever and still be 
chilly. Such patients will have to be covered well, and not 
only covered well, but may require artificial heat such as that 
afforded by hot water bottles in order to prevent them from 
chilling. Sometimes sponging of the patient will relieve his 
temperature and make him more comfortable. Tepid water is 
better for this purpose than cold water. It is the evaporation 
of the water from the surface carrying off the body heat that 
gives the relief from the temperature. 

Normally an individual begins to sweat when the body tem- 
perature increases one or two degrees. In this way he elim- 
inates heat rapidly. In fever due to toxemia, however, sweat- 
ing is prevented by the vasoconstriction which results from the 
toxie action and so this method of eliminating heat is withheld 
from the patient. Not until the natural diurnal decrease in 
heat production oceurs does vasodilatation with sweating take 
place. Sponging takes the place of sweating to some extent 
and helps the patient to throw off heat by evaporation. 

It is rarely necessary to resort to pharmaceutical remedies 
for the relief of fever, although now and then, not only may 
temperature be reduced, but the general symptoms of malaise 
and aching, may be relieved at the same time by small doses of 
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such remedies as phenacetin, aspirin, or various combinations 
of acetanilid. 

Pain.— Cause.—Patients suffering from tuberculosis have more 
or less pain throughout the course of the disease. Reflex sensory 
pains are extremely common. These are reflex from the in- 
flammatory process in the lung and express themselves on the 
surface of the body through the sensory nerves, which take 
their origin in the segments of the cord which receive afferent 
impulses from the inflamed areas in the lung. 

There are certain zones pointed out by Head and confirmed 
by clinical experience, in which this type of pain is very com- 
mon. These areas are in the third and fourth cervical zones, 
which are found over the shoulders and the neck; also the third 
to fifth thoracic zones. These are found particularly about the 
third and fourth interspaces anteriorly and the scapular re- 
gion posteriorly. There is considerable pain through these areas 
during the course of tuberculosis. Neuritis affecting the motor 
nerves is also common. The nerves which furnish motor, as 
well as sensory impulses, and which take their origin from 
the segments of the cord which are stimulated by afferent im- 
pulses from the lung, are thrown into a state of continuous ex- 
citation, as long as activity persists in the pulmonary tissue. 
As a result of this, the nerve cells become irritable and the 
nerves themselves show pathological change. The nerves which 
show this most markedly are the upper intercostals and certain 
cervical nerves. Irritation of the cervical nerves often shows 
as pain in the shoulder muscles, and also as aching through the 
interscapular region throughout the muscles supplied by the 
upper thoracic nerves. Patients often complain of rheumatism 
of the shoulder in the presence of old chronie tuberculosis. In- 
stead of being rheumatism this is a neuritis. These pains are 
influenced by many different things, particularly by changes in 
the weather and toxemia. Toxemia of any type is apt to be 
followed by pain in these affected nerves. 

Another form of neuritis which is exceedingly common in 
tuberculosis, is that which comes from the nerve being involved 
in an inflammatory process. Such a type is extremely common 
in eases of thickened pleura, where the tissues of the chest wall 
undergo pathological degeneration. The nerve partakes of this 
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inflammation, becomes irritable and expresses this irritability 
in pain. This type has been described by Coplin in Chapter 
XXV. This also probably accounts for some of the pain that is 
found in the upper intercostal nerves. More or less inflamma- 
tion and thickening of the pleura takes place when the under- 
lying apex is the seat of tuberculosis. The inflammation passes 
through to the intercostal nerves and in this way produces its 
effect. Aside from these common pains which affect the tuber- 
culous patient, he is subject to the same pains as other individ- 
uals. - 
Treatment of Pain.—For the relief of such pains as are in- 
duced by toxemia the patient should be treated with rest; and 
all other toxemias such as may be produced by intestinal stasis, in- 
fected teeth or tonsils should be relieved as much as possible. 
Those due to inflammation of the nerve are relieved by heat, 
either dry heat or moist heat. Heat may be applied in the form 
of a hot water bottle, electric pads, or a drop light, in which the 
globe is covered with a funnel-shaped reflector. This is conven- 
ient and simple and can be found in most all modern homes. 
Sometimes, when pain is severe, blisters may be resorted to, or 
iodine may be painted over the surface. As a rule, however, heat 
will give as much relief as any other factor. Acute pleurisy may 
be relieved by strapping the chest. Heat is also of value in this 
type of pain. Sometimes, when the pain of pleurisy becomes very 
acute, some of the opiates may be used. They are especially indi- 
cated in pleurisy because of the fact that there is usually some ac- 
companying cough, which increases the amount of pain. Codeine, 
heroin, or morphine itself in 1g grain, or larger doses, if neces- 
sary; or Dover’s powder in 2 to 5 grain doses every few hours, 
may at times be necessary. Sometimes, however, these pains 
may be greatly relieved without resorting to morphine, by such 
remedies as aspirin, phenacetin, or some of the acetanilid com- 
pounds. The latter, however, must be used cautiously because 
of their depressant action upon the heart. The necessity of re- 
lieving pain is evident from the effect which it exerts upon the 
body generally. It is not only the fact that the pain is un- 
pleasant and difficult to bear, but pain produces harmful stimu- 
lation of the higher brain centers and exerts influences through 
the sympathetic nervous system which result in general inhibi- 
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tion of function on the part of the organs supplied by this 
system. The effect of pain is the same as that of such emotional 
states as fear, anxiety, and discouragement. 

Insomnia.—Insomnia is a common symptom in tuberculosis. 
It is found throughout the course of the disease. Sometimes it 
is exceedingly troublesome and causes the patient a great deal 
of worry and annoyance. Sleep is important because during it, 
nature has the best opportunity of restoring the body waste. 

There is considerable discussion among modern writers as to 
the amount of sleep required. Some authors take the view that 
all persons should have an average of from seven to eight hours 
sleep each night. Others claim that it is not necessary for all 
persons to have the same amount of sleep, and that three or 
four hours are sufficient for individuals of a certain type. Be this 
as it may, it is exceedingly disappointing to a patient who is 
endeavoring to overcome tuberculosis, to be unable to sleep. 
After one is in bed for quite a time prolonged rest seems to 
take the place of sleep to a certain extent. I have seen many 
patients who were unable to sleep more than five or six hours a 
night who made satisfactory recovery in spite of the fact that 
they could not sleep as much as they thought they should. It 
is well, however, to see that each patient obtains a satisfactory 
amount of sleep. 

Insomnia may be due to many different things. The depres- 
sive emotional states such as fear, discontent, and worry, are 
important factors in preventing sleep. At times, patients are 
worrying about little things and are unable to free their minds 
from them. At bed time when everything is quiet and the pa- 
tient is alone, it is very difficult for him to control his thoughts. 
They naturally run to troubles, real or imaginary, which may 
be bothering the patient. Sometimes the condition in the stom- 
ach is important. Patients who suffer from hyperacidity are 
often inclined to be restless and sleepless. Such may be re- 
lieved by a glass of hot milk, or a cracker, or other food. There 
is another type of insomnia which is due to the fact that the 
patient eats immediately prior to going to bed, or that he eats 
too large a meal in the evening. This type of insomnia may of- 
ten be relieved by eating a light supper. Patients who are in- 
clined to insomnia should not take stimulants with the evening 
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meal. Oftentimes, tea or coffee taken at luncheon will still ex- 
ert its influence and interfere with sleep. 

The man who understands hydrotherapy often induces sleep 
by the use of cold compresses put snugly over the abdomen. 
Psychotherapeutie measures are also of value. A patient some- 
times gets in such a frame of mind that he is positive that he 
will not sleep. He expects to lie awake and roll around in bed. 
He gets to the place where he pities himself. Under such con- 
ditions it is difficult to induce sleep. If such a patient can ob- 
tain confidence in his ability to sleep, this of itself will often do 
more good than any other measure. In this way we account for 
the fact that a spell of insomnia may be broken by a sleeping 
powder, given one night, or two or three nights in succession. 
The patient obtains sleep, and this shows him that he ean sleep; 
so he expects to do so when he retires. 

A pernicious habit which fosters insomnia is that of reading 
when one goes to bed; or, if unable to sleep during the night, 
getting a book and reading. The sleep habit should be culti- 
vated, the same as any other habit. When the time comes to go 
to bed, the patient should go to bed, with the absolute assur- 
ance that he will go to sleep. Another habit is that of rehears- 
ing all of one’s ills and worries and trying to settle the problems 
of life before going to sleep. All such things should be elim- 
inated and the patient should cultivate the habit and power of 
going to sleep. Now and then it will be necessary to resort to 
certain sleep producing drugs. There are numerous ones on 
the market, and it will be necessary to change from one to an- 
other in patients who have severe insomnia. The smallest dose 
that will produce sleep should be relied upon. It is unwise to 
continually give large doses of hypnotics, because they are, for 
the most part, followed by some depression. It is far better for 
the patient to learn to control his mind than to be drugged to 
sleep. 

Trional, 714 to 20 or 30 grains; sulphonal in the same sized 
dose; veranol, 5 to 10 grains, or chloral-amyd, 30 grains, may 
be used. The action of some of these hypnotics is greatly im- 
proved by taking them along with a hot drink. This is particu- 
larly true of trional. 

Sometimes insomnia is produced by cough. Under such con- 
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ditions, small doses of heroin or codeine may be added to the 
sleeping powder, or the opiate itself may be sufficient to bring 
about sleep. Where pain is an important factor in the pro- 
duction of insomnia, some form of opium must often be re- 
sorted to. 


CHAPTER XLVI. 


USEFUL PHARMACOPEIAL REMEDIES IN THE TREAT- 
MENT OF TUBERCULOSIS AND ITS SYMPTOMS. 


The Value of Medicinal Preparations in Tuberculosis.—The 
rapid progress which has been made in scientific medicine dur- 
ing recent years has thrown doubt on many ideas which up to 
that time had been considered as established. This spirit of 
doubt has affected no field of medicine as markedly as the field 
of therapeutics. Therapeutic nihilism had gradually taken hold 
upon the medical profession and brought them to the ridiculous 
position of feeling that their highest services to mankind was in 
making a diagnosis. In no field of medicine has this been more 
apparent, and in no field has it been capable of doing more harm, 
than in the therapeutics of tuberculosis. 

Practically every remedy in the pharmacopeia has been sug- 
gested at one time or another, as having value in the treatment 
of tuberculosis. This very fact is evidence of a desire to find a 
remedy, but a further acknowledgment that the remedies so 
far adopted are unsatisfactory. After the tubercle bacillus was 
discovered, showing the nature of tuberculosis; and after the 
attempt had been made to find a specific remedy for its cure, 
which resulted in the production of tuberculin; and after this 
remedy had failed in the hands of the profession, a wave of 
pessimism came over the spirits of all of those who had earn- 
estly hoped that a cure might be found. 

Today we must admit that there is no remedy which may be 
called a specific for the treatment of tuberculosis. I say this in 
spite of the fact that all preparations made from the tubercle 
bacillus have a specific action in the treatment of tuberculosis, 
and in spite of the fact that I am an ardent friend and constant 
user of tuberculin. We must distinguish between a specific, and 
a remedy having specific action. A specific for tuberculosis 
would be a remedy which would overcome the tubercle bacillus 
and cure the disease. A remedy with specific action, on the 
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other hand, is a remedy which exerts its action upon the tuber- 
ele bacillus and tuberculous tissue. This, tuberculin does. When 
one admits that there is no specific remedy for tuberculosis he 
does not admit that we have no method of bringing about a 
healing of tuberculosis. The members of the profession do tu- 
berculous patients a rank injustice when, on making a diagnosis 
of tuberculosis, they tell them that there is nothing they can 
do for them,—they must take fresh air, good food, and work out 
their own cure. If there is any disease in the domain of medi- 
cine that requires close observation and continuous treatment it 
is tuberculosis. There are many measures as I have shown 
elsewhere in these pages, which may be advantageously used in 
the treatment of tuberculosis. There are likewise many pharma- 
copeial remedies which afford relief to this and that symptom, 
and to that extent exert curative action. 

In order to make clear the value of medicinal measures we 
must go back to the principles of cure. In discussing the 
principles which underlie therapy, I have endeavored to make 
clear that there is no remedy like salvarsan and mereury in 
syphilis, antitoxin in diphtheria, and quinine in malaria, which 
has the right to claim the distinction of being a specific. All 
that we can do is increase the patient’s resisting powers, either 
by remedies which act generally, or by those which relieve harm- 
ful symptoms and complications, and thus indirectly improve 
metabolism; or stimulate the formation of fibrous tissue about 
the foci of infection by using remedies which, being made 
from the tubercle bacillus, have a specific stimulating effect on 
the body cells and are capable of producing a focal reaction. 
Any remedy, or measure, whether it be of a pharmacopeial, 
physical, or physiological nature, aids to the extent that it will 
improve the general metabolic activity of the patient, or stimu- 
late the focus to the formation of scar tissue. 

With this definition it can readily be seen that pharmacopeial 
measures have a part in the therapy of tuberculosis. A remedy 
which will relieve cough, night sweats or insomnia, likewise one 
which will correct a gastrointestinal disturbance, or relieve pain, 
will aid in the cure of tuberculosis to the extent that relief from 
these symptoms and complications is able to raise the resisting 
power of the patient. Oftentimes, it is only by affording relief 
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in a number of little things that we are able to start our patient 
on the road to recovery. A pharmacopeial measure which will 
relieve these conditions deserves as much credit as other meas- 
ures. The better one understands tuberculosis and the tuber- 
culous patient, and the closer the association between the phy- 
sician and the patient, and the greater the confidence the pa- 
tient has in his adviser, the fewer pharmacopeial measures will 
be required. Different men will put varying degrees of con- 
fidence in different remedies. One may rely on drugs, another 
on rest, while still others will emphasize food and open air; 
but all are working toward the same end. It is not so much 
which individual remedy is pushed to the greatest extent, but 
the result depends on whether or not enough remedies are brought 
to bear in the individual case to improve the patient’s metabolism, 
and raise his resisting power sufficiently high to overcome the dis- 
ease. 

It should be definitely understood, however, that the medicinal 
treatment of tuberculosis is only an aid, and that it should be 
considered only as an adjunct to other general measures such 
as open air, exercise, hydrotherapy, and psychotherapy. 

Remedies Which Have General Action—Out of the many 
remedies which have been used in tuberculosis there are a few 
which have been used extensively by sufficiently competent ob- 
servers to indicate that they have merit. The fact that we do 
not know just how the improvement is brought about by them 
is not a sufficient reason for denying that they aid cure. 

Creosote.—This is a remedy which has been used more than 
any other and which still has many devotees, in spite of the 
fact that most men have discarded it. Personally, I have never 
been convinced that creosote has any specific action upon the 
tuberculous process itself, although many men claim this. 
Neither have I been impressed with its value sufficiently to 
cause me to use it routinely. There are certain times, however, 
when creosote does seem to have value. Creosote, when given 
in small doses seems to have an effect in improving digestion in 
a certain percentage of cases. It is also well known that there 
is a certain percentage of cases that cannot take creosote with- 
out gastric disturbance. Creosote is supposed to have a certain 
deterrent action upon the development of bacteria in the gastro- 
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intestinal tract. Some writers have even claimed that the anti- 
bacillary action of creosote is so great that it might even have a 
tendency to prevent the implantation of bacilli in the intestinal 
wall, and in this way guard the patient against intestinal in- 
fection. This, however, does not seem probable. Other writers 
have felt that creosote exerts some definite action upon cellu- 
lar activity in general. Their opinion is, that, being absorbed, 
it has a specific action upon the body cells. Still others feel 
that it has a direct action upon the tuberculous tissue in the 
lung; and administer it for that purpose. Creosote is eliminated 
through the bronchial mucous membrane. It seems that some 
favorable local influence is exerted upon the cells in the 
bronchi in eases of inflammation of the bronchial mucous mem- 
brane. That creosote is capable of greatly influencing bronchial 
secretion, particularly heavy purulent sputum from eavities, 
seems unlikely. 

When administered in tuberculosis it may be given in many 
different ways. Some observers confine their administration to 
small doses, using even a fraction of a drop several times a day. 
Others use large doses, pushing the remedy to the point of 
tolerance. In the old creosote days, patients were at times given 
sixty drops of creosote twice a day. Carbonate of creosote and 
thiocol have been especially recommended in pneumonia. I have 
used creosote, guaiacol carbonate, and thiocol in eases of acute 
respiratory infections complicating tuberculosis with apparent 
benefit. Where cough is marked, I commonly give inhalations 
of creosote. A common method of using it is represented in the 
following formula: 

BR Creosote 
Oil of Eucalyptus 
Chloroform 4a. ad. 60.0 
M. 
Sig.: One teaspoonful to a half pint of boiling 
water to be inhaled through a funnel several times 
a day. 

The amount of chloroform may be varied according to the 
degree of cough. Each of these preparations is soothing and 
oftentimes relieves a distressing cough. Similar inhalations are 
useful for fetid bronchitis and cases of lung abscess where the 
odor is very disagreeable. 
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Arsenic.—Arsenic has been used for generations in the treat- 
ment of tuberculosis. It was revived a few years ago by Lan- 
derer, who used it in the form of hetol (suecinimate of soda). 
Arsenic had, up to Landerer’s time, been used more particularly 
for its general tonic and alterative effect, but he claimed that 
hetol had a special action upon the tubercle itself. He claimed 
that it caused a gathering of leucocytes about the tubercle, and 
that this leucocytosis was a marked factor in healing. While 
other observers have not been as enthusiastic in their belief in 
the effect and action of arsenic, yet these observations of Lan- 
derer have given a new impetus to the use of arsenic as a gen- 
eral measure in the treatment of tuberculosis. Aside from any 
such effect as described by Landerer, arsenic is used for its 
general tonic effect and the favorable influence which it exerts 
upon the blood. Arsenic is used a great deal today in the form 
of sodium cacodylate. It may be used in doses varying from 1 
to 3 or 4 grains given hypodermically, and repeated every two 
or three days. Arsenic may also be given in the form of Fowler’s 
solution. From 3 to 10 drops of this preparation may be given 
after meals. It may be employed over a prolonged period of 
time in moderate doses, or it may be used to its physiological 
effect and then omitted to be resumed after a short rest. 

Iodine-—Much light is thrown upon the therapeutic action of 
iodine by the recent work of Jobling and Petersen. After re- 
viewing the claims of various writers as to the action of iodine 
upon general metabolism in causing fall of blood pressure; in 
changing the viscosity of the blood; in producing a lymphocy- 
tosis; in increasing the activity of the lymphatics; and in in- 
creasing oxidation through the action of nascent iodine; they 
show experimentally, and offer as an explanation, that the value 
of iodine in such diseases as tuberculosis and syphilis depends 
upon its influence upon the ferment inhibiting action of serum. 
I quote as follows: 

‘‘The demonstration that the antitryptie action of the blood 
and of tuberculous caseous matter is due to the presence of un- 
saturated fatty acids suggested to us the possibility that the 
action of iodine in the body may be due to a combination with 


1The Therapeutic Action of Iodine, Archives of Internal Medicine, vol. xv, No. 2, 
February, 1915. 
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the fatty acids, thus causing a neutralization of the activity of 
these substances as ferment-inhibiting agents. If this supposi- 
tion proved true, the neutralization of the activity of these 
agents should lower the antienzyme strength of the blood tis- 
sues in general and permit the removal of dead tissues by auto- 
lysis.’’ 

Their experience demonstrates that iodine administered to 
human beings causes a very material reduction in the antitryptic 
activity of the blood. 

To quote further: 

‘In our work on the antiferments contained in tubercle bacilli 
and in tuberculous caseous material, we found that the enzyme 
inhibiting action was due to the unsaturated fatty acid radicals 
of the lipoids.’’ When iodides are taken into the tissues a por- — 
tion of the iodine is liberated and combines with the unsaturated 
carbon atoms of the fatty acids. As soon as this occurs in 
necrotic tissue to a degree sufficient to lower or remove the anti- 
ferment action, autolysis ensues, as in most instances, ferments 
are present. That inorganic iodides diffuse readily throughout 
caseous matter and are thus in a position to furnish the iodine 
has been shown by Loeb and Michaud, and Wells and Heden- 
berg.’’ 

The opinion of different observers as to the use of iodine in 
tuberculosis has always been at variance. Some recommend 
iodine in the treatment of tuberculosis and urge its use in practi- 
cally all cases, whether active or quiescent. Others have a great 
fear of the remedy and believe that it is contraindicated in all 
cases where activity exists. 

On account of its effect upon the tuberculous tissue it is often 
given as an aid to diagnosis. In cases of suspected tuberculosis, 
with little or no sputum, iodide of potassium is given and the 
secretion which is caused by its administration is examined for 
bacilli. This is readily explained by the fact that it permits 
of an increased ferment action which breaks down the necrotic 
tissue and liberates the bacilli (Jobling and Petersen). 

Iodine seems to have some advantage in fibroid tuberculosis. 
It exerts a favorable influence in chronic tuberculosis accom- 
panied by asthma. It often seems to be of value in patients with 
old chronic tuberculosis, complicated by subacute or chronic 
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bronchitis. Some writers—noticeably Carl Spengler, have urged 
its use in cases complicated by chronic or latent syphilis. Iodine 
may be administered in the form of iodide of sodium or potas- 
sium, or in tincture of iodine, 3 to 20 or more drops being given 
in milk after meals; in the form of syrup of hydriodie acid 1% 
to 1 teaspoonful in water after meals; or in the form of iodipin, 
which may be used hypodermically. We commonly use the 
following formula: 


BR Iodipin 25 per cent 50.0 
Menthol 10.0 
Ol. eucalyptus 20.0 
Ol. amygdal 
qs. ad 100.0 
M 


Sig.: From % to 1 ¢.c. administered every one 
to three days hypodermatically. 


Hypophosphites were originally strongly recommended by 
Churchill. They have enjoyed an excellent reputation in the 
treatment of tuberculosis for many years. Just how they act 
is not known, but they are supposed to exert a favorable influ- 
ence upon metabolism. They may be used either in liquid or in 
tablet form. 

Cod Liver Ow.—One of the oldest and best established rem- 
edies for the treatment of tuberculosis is cod liver oil. It is 
not difficult to secure an argument on the relative value of this 
remedy. Whether its sole action is that of a fat, or whether 
there is some other action exerted by other constituents of the 
remedy, such as iodine, is not definitely settled. Cod liver oil 
is a form of fat which can be readily assimilated; consequently 
it often exerts a beneficial influence in furnishing food to an in- 
dividual at a time when it is seriously needed. When we realize 
that each gram of fat contains more than nine calories, it can 
be seen that considerable food can be added in liberal doses of 
cod liver oil. It is not a palatable form of taking fat. Neither 
is it an economical one, unless the readiness with which it is 
absorbed can be shown to be enough to make this fact over- 
come the cost of the remedy. I have usually been in the habit 
of telling my patients that if they will spend their money for 
butter, cream and bacon, they will probably have more nutri- 
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tion for the same money; but there is no doubt that many pa- 
tients will use cod liver oil when they will not use other forms 
of fat. 

Iron has long been used in various forms in the treatment of 
tuberculosis. Many patients suffering from tuberculosis have 
low iron content in their blood. The necessity of furnishing an 
adequate oxygen-carrying blood is self-evident. Therefore one 
of the aims of treatment has been to keep the percentage of 
hemoglobin high. To this end, iron has been used. There is a 
tendency, however, in recent times, to supplant its use by arsenic, 
clinicians believing that arsenic has an equally beneficial in- 
fluence on the blood, and, at the same time, a more general 
tonie action. With the modern hypodermic methods of using 
iron it is once more coming into use, either alone or in combina- 
tion with arsenic. A common preparation is citrate of iron which 
may be combined with arsenic and used hypodermatically. This 
method of administration is efficacious and practically painless. 

Bromides.—It might seem strange to some that I should dis- 
cuss bromides among the important remedies in the treatment 
of tuberculosis. To the thoughtful reader of these pages, how- 
ever, this will not seem strange because the influence of the 
nervous system is everywhere evident to the one who is studying 
this disease closely. Iodine may act by combining with the fatty 
acids, and thus setting free ferments to act upon the tubercu- 
lous tissue. Arsenic may prove beneficial to the blood. Creosote 
may have some action upon the bronchial mucous membrane. 
Cod liver oil may have an influence upon nutrition; but none of 
these exert a specific action in the treatment of tuberculosis; 
so their part in the treatment of tuberculosis is no better estab- 
lished than that of the bromides, which act by relieving nerve 
tension, and, in this way, aid metabolic activity. I would not 
suggest that bromide be used continuously; but there are times 
in the history of most patients suffering from tuberculosis, when 
some sedative such as bromide will give them a better appetite, 
improve their assimilation, help them to sleep, and thus aid 
them in their fight against the disease. 

This is particularly advantageous in the treatment of the nerv- 
ous phenomena associated with menstruation. Oftentimes large 
doses of bromides, varying from 14 to 1 dram, according to the 
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individual case, will produce a state of quiet and will ward off 
several days of fear, discontent and worry. 

_ Atropin.—Atropin is another remedy which can be used for so 
many things in the treatment of tuberculosis, that I wish to 
mention it in order that its usefulness may be emphasized. I 
place it in the same category as bromides,—not as one of the 
remedies which is commonly mentioned in the treatment of 
tuberculosis and which is supposed to have some definite and 
direct action, but a remedy which ean aid greatly in relieving 
distressing symptoms; and, in this manner add its part to the 
therapy of this disease. The use of atropin in the control of 
night sweats is well known, but there are other places where it 
can exert a much greater influence. Wherever we have evi- 
dence of increased vagus stimulation, if this is proving harm- 
ful, atropin is indicated. Thus it finds use in hay fever; in 
asthma; in that type of breathing in tuberculosis which resembles 
asthma, and which seems to be associated with bronchial spasm, 
and often an increased bronchial secretion. It is also of value 
in hyperacidity and hypermotility, whether this takes the form 
of diarrhea or spastic constipation. In types of gastrointestinal 
trouble where there is a great deal of gas and colicky pains, 
atropin is the ideal remedy. These and many other conditions 
may be relieved by it, and the patient benefited to the extent 
that relief from the troublesome symptom will aid him. 


CHAPTER XLVILI. 
HOME TREATMENT. 


The Problems of Home Treatment.—While the sanatorium, 
if properly conducted, offers the ideal conditions for the treat- 
ment of tuberculosis, yet we must recognize the fact that most 
patients who are suffering from this disease are obliged to be 
treated in their own homes; consequently, it is necessary for physi- 
cians to familiarize themselves with the principles of treatment, 
and study the problems sufficiently closely to be able to surround 
the patient in his home with conditions as ideal as possible. 
To this end it is necessary to bear in mind that the condition 
which is often least difficult to supply is the one which is usu- 
ally emphasized most—open air sleeping accommodations. The 
most difficult, on the other hand, and the most important, is 
. to provide the patient with hopeful, helpful, cooperating influ- 
ences. This requires a thorough training on the part of the 
attendants and those who must come in contact with the patient. 
These desiderata will be attained in a comparatively small per- 
centage of cases. Few patients possess sufficient self-control, 
and the requisite degree of self-denial to carry out a protracted 
regime amidst the distracting influences of the home; and few 
friends possess the judgment to associate with patients who 
are attempting to carry out such a regime, and afford them the 
moral support which is needed. The degree to which this aid is 
given depends upon the physician guiding the cases. In my ex- 
perience the patient is far more tractable than the friends and 
relatives. Too much emphasis is laid on the open air sleeping 
quarters, and not enough on the surrounding influences. 

The home treatment of tuberculosis will be successful in direct 
proportion to the manner in which sanatorium principles are 
established and carried out. By the term ‘‘sanatorium princi- 
ples’’ is meant a carefully planned program of hygienic living, 
personal hygiene, regulated rest and exercise, food prescribed . 
to suit the needs of the patient, and other measures which are 
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directed toward increasing the patient’s vitality, and surround- 
ing the patient with an atmosphere of cheer and hope. 

How to Arrange the Patient’s Quarters in the Home.—There 
are two things to bear in mind in treating the patient in the 
home: first, the arrangement of the room, or whatever accom- 
modations are occupied by the patient in such a manner as to 
afford the greatest aid to recovery; second, the training of the 
patient so as to avoid scattering infection and transmitting the 
disease to others. 

The room occupied by the tuberculous patient should be ar- 
ranged so as to have free access to air and sunlight. -When- 
ever it is practicable the patient should have an open air apart- 
ment. This can be arranged in many ways, according to the 
house occupied and the financial condition of the family. It 
may be very costly and be furnished sumptuously; or, it may 
be simple, consisting of nothing more than a place to put a bed. 

Intelligent people, seeing the necessity of outdoor life, are 
gradually adding sleeping porches to their dwellings; but, where 
a sleeping porch is not convenient and cannot be built on read- 
ily, the open porch may be used. In cities, roofs of buildings 
have furnished the required open air to many patients. Some- 
times a tent may be put up in the yard advantageously. When 
this is used the floor should be above the ground so as to avoid 
dampness. A screened porch may be had at very little expense; 
and, where expense is not to be considered, very elaborate open 
air rooms may be constructed. Fig. 141 illustrates the Pottenger 
Sanatorium bungalow which has proved very satisfactory for out- 
of-door living. Whenever possible, the apartment occupied by 
a tuberculous patient should be enclosed with screens. Win- 
dow tents, such as that described by Knopf, have been employed 
so that the patient may have his body in a warm room, while 
his head is out of doors. 

The particular factor of importance required in the sleeping 
accommodations for patients is not the size of the room and 
the amount of air or oxygen that it contains, but the freedom with 
which the exchange of air can take place. From the discussion 
in Chapters XXXVI and XXXVII on Open Air, and Climate, it 
can be seen that the curative factor in open air is not the oxy- 
‘gen, but the physical action of air upon the surface of the body 
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and the effect which it produces upon the entire organism in the 
way of relieving heat stagnation within the body. A room 
may be stuffy and still contain sufficient oxygen to carry on the 
functions of the body perfectly. It may contain a large per 
cent of carbon dioxide and still produce no poisonous effects; 
but, unless the air in the room is in motion, it fails to stimulate 
the metabolic activities of the patient and fails to favor the 
proper elimination of heat and moisture from the body. 

If it is impossible for the patient to have an open air sleeping 
apartment, the best should be made of the accommodations at 
hand. To this end a room should be used, if possible, where 
there is cross ventilation, and the bed should be put in the path 
of the moving air, rather than back in the corner so as to avoid 
air currents. Air currents are not harmful when the patient 
becomes accustomed to them. Where rooms with only one win- 
dow must be used and where conditions are such that cross 
ventilation cannot be had, I advise my patients to place their 
bed along side the window so that they may have as much of 
their body as possible exposed to the air as it enters the room. 

It is essential that the physician should earefully arrange de- 
tails of treatment. He must look after the placing of the bed as 
one of the important things in prescribing fresh air, otherwise 
the patient, fearing the draughts, is likely to place the bed 
so as to deprive himself of the benefit of the cireulating air. 

The next important thing in arranging the apartment for 
the tuberculous patient is to see that the room is plainly and 
simply furnished. All unnecessary trappings and hangings 
should be removed. It is best that no carpet be on the floor. 
Curtains should not hang at the windows and there should be 
as little furniture in the room as is consistent with comfort. 
The room should be so arranged as to prevent accumulations of 
dirt and infectious material, and so that it may be easily cleaned. 

Instructing and Training the Members of the Family.— After 
accommodations have been supplied to the patient in such a way 
as to afford him the best application of the open air life possi- 
ble under the circumstances, the next important problem is to 
furnish him with helpful surroundings. The difficulty here is 
that the patient is the exception. Home activities are intended 
for the well. It requires sacrifices not only on the part of the 
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patient, but on the part of other members of the family in or- 
der to create the proper atmosphere and to afford the necessary 
help to the patient. It is the duty of the physician to explain 
this fully to the friends and members of the family, so that 
they may cooperate thoroughly toward the one end, that of 
keeping the patient interested in his treatment, and avoiding 
distractions, worries, and excitements of various kinds. This 
is one of the hardest things to accomplish. It is far more diffi- 
cult than furnishing open air sleeping apartments, and it is no 
less important. The whole family must have confidence in the 
line of treatment and must be imbued with the necessity of 
aiding the patient to carry it out, otherwise failure is almost 
sure to result. 

The friends must know that tuberculosis is a chronic disease, 
which runs an uneven course. They must be prepared for the 
exacerbations of symptoms which come now and then, and 
must be able to encourage, rather than discourage, the patient 
at these times. It is necessary for the physician to tell them 
what their attitude toward the patient should be, and see that 
he obtains support and encouragement in carrying out his pro- 
gram. Friends must not be too solicitous. They must not nag. 
Nagging stirs up rebellion and destroys the spirit of cooper- 
ation. The patient must be treated as an intelligent being and 
must be expected to use judgment. If he does not, it is the 
physician who should correct him and not the attendants. 

I have seen many patients driven almost to distraction by 
over-anxious relatives and friends. Again, I have seen them 
throw away their chances of cure by following the advice of rela- 
tives and friends who tried to minimize the seriousness of their 
disease and urged them to do things which would prove harmful. 
Cooperation of all parties concerned is difficult to obtain, but in- 
dispensable to the highest degree of success. Whether this shall 
be obtained or not, will depend largely upon the physician. 

In the preparation of food for the patient care must be ex- 
ercised. There is too much of a tendency on the part of solici- 
tous mothers, wives, and others, to be too desirous of pleasing 
the fancies of the patient. The patient’s appetite is not the 
proper guide to the food that he needs and should have. The 
friends who are around him, unless they are properly trained, 
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have little, if any more, judgment than he; consequently it is 
the duty of the physician carefully to supervise the diet of the 
patient. To this end, I use a method which I have found very 
practical—that of asking the patient to write down, after his 
meal, each article that he has eaten, and the quantity of each. 
In this way I roughly keep account of what the patient is eat- 
ing and am enabled to make more accurate suggestions than 
would be possible if I were depending on the patient’s telling 
me off hand of what his diet consists. 

The diet of the tuberculous patient should be made up of 
substantials. While puddings and dainties are at times tempt- 
ing to the appetite, they should not be given an important 
place in the dietary. They contain little nutrition; and are 
prone to take the place of substantial food. Food should be 
cooked plainly and be served as attractively as possible. The 
diet should consist of such articles as steaks, chops, roasts, fowl, 
fish, eggs, potatoes, various vegetables, grains, and moderate 
quantities of fruits. It is not necessary to stuff the patient 
with milk and eggs and make this an essential part of the diet, 
if the patient eats sufficient albuminous food in other forms. 
Such things as beef tea and broths have so little nutrition in 
them that they can be eliminated from the diet with little loss. 

I find it advantageous for the patient to eat a large break- 
fast. At this time the temperature is lower than at any other 
portion of the day, and if the patient will learn to eat a large 
breakfast he will be able to take care of it before his fever 
rises (if he has reached the stage where he is running fever), 
and consequently, will be able to digest it better than if it were 
taken at noon or at night. If the patient has no fever, this is 
not a bad rule, either, because it furnishes the fuel at the begin- 
ning of the day and helps the patient at the time that he needs 
it most. I endeavor to have all of my patients learn to take 
large breakfasts. I then prefer to have them take a light lunch 
and another heavy meal in the evening. The patient should en- 
deavor to sacrifice little whims in diet to a sufficient quantity 
of substantial foods. It will be found that nearly all patients 
must change their habits of eating in some manner. Not in- 
frequently this change will extend to the type of food eaten, 
as well as to its method of preparation. 
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One common abuse in the home treatment of tuberculosis is 
stuffing the patient. I am sorry to say that this evil is still in- 
dulged in, in some sanatoria, as well as in homes. There is no 
more reason for the overfeeding of tuberculous patients than 
there is for the overfeeding of people in general; and surely 
no one would advise such a procedure. Too much food is harm- 
ful, rather than beneficial, whether it stores up fat or fails to do 
so. The least amount of food that will preserve the physio- 
logical balance of the patient is the best amount for the patient 
to consume. In the home the friends are apt to base their judg- 
ment of the efficiency of treatment almost wholly upon the 
weight that the patient gains. They point with great pride to 
a fat flabby dyspneic patient, thinking that such a condition 
is favoring cure. A physician may permit and advise this over- 
feeding in self-defense because a gain in weight is expected by 
the family as a favorable evidence of improvement; but such 
a course is not justifiable. The same rule should be adopted 
in the home as governs in the sanatorium—no interference should 
be permitted; and whims and wrong notions should be corrected. 
The patient should be kept in good nutrition; but, above all 
things else, he should not be made fat. 

Patients often express the idea that when they think of tuber- 
culosis they think of fresh air, milk, and eggs. They should be 
taught that open air, milk and eggs, are not cures for tubercu- 
losis, but only aids when used advantageously. Milk and eggs 
do not cure tuberculosis. When combined with other foods, 
they furnish material for replacing cellular waste and. adding 
to the structures of the body. When used in greater abundance 
than can be utilized for these needs, they are either stored up 
as fat, or they produce digestive disturbances and harm the 
patient. 

Training of the Patient.—The most important thing is to give 
the patient the correct mental attitude. He must be made intelli- 
gent. He must understand something of the nature of tubercu- 
losis and the principles of treatment. He should know that 
tuberculosis is a disease that will yield to treatment, but that 
its cure is exceedingly difficult; and that this difficulty depends 
not wholly on the pathology of the disease, but partly on the in- 
ability to secure a proper cooperation on the part of the patient 
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for a sufficient length of time to permit the tuberculous tissue 
to be converted into scar. He should be told that although the 
symptoms may all be gone, the pathological changes are still 
not complete and that it requires a much longer time to con- 
vert his tissue into scar and secure a permanent arrestment. So 
that there shall be no misunderstanding, I usually tell my pa- 
tients that no matter if the physician should prescribe the best 
method of treatment and the patient should cooperate to his 
fullest extent, there is a possibility that failure might result; but 
that such cooperation is the thing which is most conducive to suc- 
cess, and it will often bring a hopeless case to a favorable termi- 
nation. 

A daily program should be devised. The patient should be- 
gin and end his day at definite hours. Regularity is essential to 
best results. In the sanatorium, if the patient has not slept he 
prepares for breakfast at the same time, anyway. So should 
it be in the home. Putting off breakfast for an hour or two and 
permitting the patient to sleep gives the patient the rest, but, as 
a rule, spoils his breakfast and probably the remaining meals 
of the day. A patient can adjust himself to a regular regime 
and, after a short time will fall into it naturally. Habit is one 
of the greatest factors in life and it is essential that the pa- 
tient who is going to enter upon a course of treatment for a 
period of six or nine months or a year, should form the right 
habits at the outset. I tell my patients to first arrange the hours 
for meals so that there is about five hours between them, thus 
7:00, 12:00 and 5:00, or 8:00, 1:00 and 6:00. They should 
awaken half an hour or so before breakfast, so as to take a 
sponge bath and be ready for breakfast. After breakfast they 
should be told what to do, which should differ according to 
whether the patient is wholly confined to bed or is permitted 
to exercise. If he is confined to bed, it is best for him to rest 
for a time. If he wants to look at the morning paper, or do a 
little reading, this is permissible. Sometimes he may be per- 
mitted to visit with his friends, but he should, as much as pos- 
sible, stretch out the little things that he has to do, over the 
entire day rather than work intently upon any of them, or all 
of them, at one time. Absolute rest for a short period before 
luncheon should also be enjoined. 
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If the patient is able to be up and around he may oceupy part 
of his time with exercise, the nature and amount of which is to 
be accurately prescribed by the physician. After luncheon it 
is best to have two hours set aside for rest. During this period 
the patient should sleep if possible. If not, he should learn to 
rest without reading and without visiting. Friends and others 
should leave the room and he should be left alone. Following 
the rest a little reading, or sewing, or whatever amusements are 
permitted, may be engaged in again for those who are in bed. 
Those who are able to be up and around may again resume their 
exercise. After supper I think it is best that little or no visit- 
ing be indulged in, and no outside friends be permitted to see 
the patient, because friends from outside the family are rarely 
trained and are apt to use poor judgment in their conversation, 
and so produce excitement and worry. While things of this 
nature should be prevented as much as possible, they cannot be 
wholly eliminated; so they must be so controlled as to produce 
as little harm as possible. For this reason I think the visiting 
permitted the patient should be confined, when practicable, to 
the early portion of the day. This will nearly always guarantee 
better rest to the patient. 

The hour for retiring should not be later than nine o’clock, 
and, in bed-patients, even earlier. No excuse should be accepted 
for not retiring at the appointed time. The patient can accus- 
tom himself to going to bed at one hour as well as another. 
There are a few exceptions to this, but the exceptions are not 
nearly so common as patients would lead us to think. These 
supposed exceptions are usually based on a desire not to co- 
operate fully, rather than on absolute fact. It has been my ob- 
servation that patients who are most prone to think that they 
cannot carry out a careful program of this kind are the ones 
who need it most. They are the ones who are nervous and feel 
that they must be doing something. The best thing for a pa- 
tient of this kind is thorough relaxation and thorough rest for 
both mind and body. Such patients can often gain the best con- 
trol of themselves by lying flat on their backs, without pillows, for 
two or three hours each day, as mentioned in Chapter XX XVIII. 

The patient should be instructed carefully regarding the dan- 
ger of infecting others. All sputum should be carefully de- 
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stroyed. The manner of doing this must be left to the physician 
in attendance. Sometimes one method is best, sometimes an- 
other. Patients often express a dislike for the use of sputum 
cups. One cannot blame them; at the same time, sputum cups 
and euspidors, in my estimation, are the safest way of caring 
for the sputum. 

As long as secretions are kept moist there is no danger of 
the escape of bacilli with the resultant infection of surround- 
ings. When patients expectorate in cloths and in paper nap- 
kins, no matter how careful they are, there is greater danger 
of scattering the infection. This is probably a little more pleas- 
ing to the esthetic sense of the patient and those around him, 
but it is not as safe a procedure. The covered sputum cups 
made of paraffin paper are convenient and efficient when facil- 
ities are present for their destruction by fire; but, unless they 
can be so destroyed, there is no advantage in using them. In 
this country, where we use gas in the homes for the greater 
portion of the year, patients find great difficulty in destroying 
their sputum boxes, as well as in burning cloths and Japanese 
napkins. I am not sure but what the safest method of destroy- 
ing sputum, under these circumstances, is by the use of the ecus- 
pidore. This may be a floor cuspidore, or, what is better, a 
small vessel which may be placed on the table by the side 
of the bed, the same as the paraffin cups. This should contain 
some liquid, either water, or an antiseptic solution. My objec- 
tion to antiseptic solutions is that patients are apt to place more 
dependence upon them than their efficacy warrants. Cleanli- 
ness is essential in tuberculosis and I think the patients are 
much better when they are trained to use care rather than to 
depend upon germicides, but, whichever is used, its efficiency de- 
pends much on its ability to keep the sputum moist until it is 
disposed of. 

These cuspidors should be emptied into the toilet twice a day 
and the vessel should be cleansed with boiling water; or, what 
is better, they should be boiled themselves. 

There has been some objection expressed to emptying bacilli 
in the sewer; but, the process of decomposition which takes place 
in the sewer will for the most part destroy the bacilli or ren- 
der them inert, although not as quickly as formerly thought. 
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I do not think the presence of bacilli in the feces is suffici- 
ently understood by those who come in contact with tubereu- 
losis. We have shown, in the Pottenger Sanatorium, that large 
quantities of tubercle bacilli are swallowed and that the feces 
contain many bacilli, so the same care should be utilized here 
as in caring for the sputum. The patient should know that the 
spray from his mouth during coughing and talking is also eap- 
able of scattering infection. It seems that the only way that 
this danger can be avoided is by the patient learning to sup- 
press his cough as much as possible or to cough with his mouth 
closed; but this is extremely difficult when cough is severe. At 
these times Japanese napkins may be advantageously held be- 
fore the mouth and destroyed by fire before the bacilli scatter. 

One will readily learn that there are a great many incon- 
sistencies in caring for tuberculosis. One of them is the use 
of paper napkins and allowing the sputum to dry on them, as 
it will quickly do. Unless they are burned at frequent intervals, 
they are bound to seatter some infection. On the other hand, 
if the patient does not hold something before his mouth, he will 
seatter bacilli upon his bedding and infect his surroundings. 
This danger is not so great with the patient in the open air, 
or if he has a room which is well supplied with light, particu- 
larly sunlight; at the same time, the danger should be reduced 
to the minimum by eare on the part of the patient. 

It is the part of safety that the dishes used by the patient 
should be kept separate from those that are used by the rest 
of the family, as long as bacilli are found in the sputum. They 
should be boiled after each meal; or, at least be scalded with 
boiling water. 

Towels, napkins, bedding, and linen which are disinfected by 
washing are not infectious. Soiled linen should be immediately 
disinfected. 

If these precautions are taken by the patient, it is safe to 
rely on the light which enters the apartment, and proper clean- 
ing of the room, to take away practically all of the danger of 
infecting others. 

It is necessary to say a word about children. It is not best 
that they be in the room occupied by a tuberculous patient. 
This danger is particularly great in crowded houses, in damp, 
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dark quarters, where conditions for the life of the bacillus after 
discharge, are favorable. The greatest contamination, however, 
takes place immediately surrounding the patient, and children 
should be especially forbidden to play on the floor of the apart- 
ment occupied by the tuberculous patient. There is no danger 
in the air itself, unless the bacilli have dried and infected it, 
but this danger of infection is exceedingly slight if ordinary pre- 
cautions are taken. The child may be taken into the room with 
perfect safety, providing it is not allowed to play on the floor, . 
or on the bed, and, providing the patient does not play with it. 

How Often Shall the Physician Visit the Patient?—This sub- 
ject is of far greater importance than is usually believed. The 
position of the physician is a unique one. The patient depends 
upon him wholly for advice and guidance. The rest of those 
about him, as a rule, are not trained attendants. This is true 
in a great percentage of cases, even where a special nurse is 
on the case. Special nurses, unless they have had special train- 
ing and made a special study of tuberculosis, as a disease, in both 
its clinical and pathological aspects, are not able to guide the 
tuberculous patient. It requires a broader knowledge than is pos- 
sessed by the average nurse safely to guide and advise a tuber- 
culous patient when emergencies arise. 

The patient should be seen as often as is necessary to produce 
the best results; but, as I have said elsewhere, for best results 
frequent visits are essential. The patient must be seen often 
enough to keep his interest stimulated and to give him the nec- 
essary aid for cure. In my estimation, every other day, or three 
times a week, is not too often to see the patient, if satisfactory 
results are to be expected. 


CHAPTER XLVIII. 


SANATORIUM TREATMENT. 


Advantages of the Sanatorium.—It should be understood at 
the beginning of this discussion that there is nothing magical in 
the sanatorium, nothing about it per se that will cure tubercu- 
losis; but, if properly constructed and properly managed, it of- 
fers the ideal place for the ideal treatment of tuberculosis. 

Sanatoria, as a whole, may or may not be accomplishing the 
most that they are capable of accomplishing—the same as those 
who are treating tuberculosis outside of sanatoria may or may 
not be producing the best results that can be produced. Fail- 
ures should not be taken as a criticism of the sanatorium plan 
of treating tuberculosis. They should rather be recognized as 
occurring because the idea is not properly worked out in prac- 
tice. That sanatoria are especially adapted to earrying out the 
measures and methods which are recognized as having particular 
curative powers in tuberculosis cannot be denied. That con- 
ducting such institutions is attended by great difficulty is 
equally true. The tuberculous patient needs special care. He 
needs conditions which are difficult to obtain in the ordinary 
home. He needs these over a prolonged period of time. He 
ean obtain them best in institutions which are properly adapted 
for furnishing them. That the length of time makes the treat- 
ment monotonous, and often makes the patient difficult to 
please and control is equally certain; but, this is a matter that 
depends on proper management and is not inherent in the 
idea itself. It is equally or even more true of the patient out- 
side of the institution. There is no question but that the sana- 
torium is the place where the scientific application of such meas- 
ures as air, rest and exercise, light, tuberculin, hydrotherapy, 
psychotherapy, and other aids may be applied most advantage- 
ously. A great advantage also accrues to the patient by having 
him isolated, in that he is less prone to such infectious diseases 
as colds, bronchitis and influenza. 
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The best endorsement of the sanatorium treatment really 
comes from the adherents of the home treatment; for, as the 
writer said in a former paper:! ‘‘The true position of the home 
treatment of tuberculosis, however, can readily be understood 
by the fact that it is an attempt to apply the sanatorium regime 
and sanatorium conditions to the home.’’ 

The same idea is expressed by Knopf? thus: 

‘“‘The home treatment can be made most successful when we 
imitate, as far as practicable, all the salient features of aero- 
therapy, as produced in the sanatorium treatment. In these 
institutions the patients live out of doors virtually twenty-four 
hours of the day.’’ 

Walters’ says: 

‘“‘The modern treatment of consumption can only be properly 
carried out in a sanatorium, or in a place which has been con- 
verted into a kind of sanatorium. Of these alternatives the 
first is by far the easiest.”? He then quotes from Professor von 
Leyden‘ as follows: 

‘‘Tf it is asked whether treatment in sanatoria is absolutely 
necessary, we must admit that the same results may also be ob- 
tained elsewhere, but with greater difficulty, and only under 
unusually favorable circumstances * * * * The possibility of 
treatment outside a sanatorium with equally good results can- 
not be denied, but it requires much more prolonged rest and 
much more time on the part of the physician, and has by no means 
so certain a result. In any case, I regard it as a great advantage 
if the patient can spend once or twice a period of several weeks 
or months in a good sanatorium.”’ 

He further quotes from Latham,® who says: 

‘With few exceptions, patients should be sent to a sana- 
torium as soon as we are in a position to say positively that 
they are suffering from consumption. It is true that in some in- 
stances just as good results can be obtained by the patient 
being sent away from his friends in the charge of a physician 
or nurse specially trained in this form of treatment. Treatment 
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on these lines, however, is expensive, and is seldom called for.”’ 

One of the great advantages of the institution is that things 
are systematized and conducted for the patient, while, in the 
home, everything is arranged for the well, and works against, 
rather than in his behalf. 

Walters® says: 

“The essence of Brehmer and Dettweiler’s method is the 
elimination of haphazard treatment and the prescription of ab- 
solute repose or of various degrees of exercise, according to 
definite medical indications.’’ 

While it is possible to obtain excellent results outside of a 
sanatorium, as all therapeutists must admit, yet it is more diffi- 
cult. It is impossible to have the same absolute control of the 
patient. The close feeling of personal relationship and responsi- 
bility, of mutual interest and cooperation between the patient 
and physician, the cheerful helpfulness which comes from the 
association of many who are making the same fight, enduring 
the same sacrifices, and struggling toward the same end, are 
found only in the sanatorium. The psychical effect of such an 
association is remarkable in its helpfulness. 

In a former paper,’ I discussed the relative merits of the 
sanatorium and the home as follows: 

“‘In the sanatorium the patient is isolated. He is removed 
from home and business with their interests and worries. He 
is taken away from the influence of solicitous and meddlesome 
friends. He is kept away from many of the acute respiratory 
infections which are common among people in the ordinary 
walks of life. He is placed in hygienic surroundings in the 
open air, such as are rarely fully obtained in the home, which 
raise his resisting power and help him to overcome infections 
should he be exposed to them. He is placed in an environment 
which is especially adapted to his needs, along with other peo- 
ple who are trying to overcome the same disease; consequently 
he is profiting by the moral support of many others trying to 
accomplish the same purpose. Another great factor is the close 
association with the physician. In an institution the man at 
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the head must stand responsible for practically every act of the 
patient’s life. He must tell him what to do, he must also see 
that he does it. He regulates the patient’s mode of living, his 
hours of exercise; his hours of rest. He furnishes his food and 
knows what and how much he is eating. He knows his mental 
attitude; and, in fact, learns. to know the patient intimately, 
so that he can help him to make his fight for life in every way 
possible. 

‘‘Where the patient must be treated in the home, on the other 
hand, there are many difficulties. He is compelled to associate 
with people who are well, and he must, necessarily, to a greater 
or lesser extent, adapt himself to their environment. He is 
often discouraged in doing the things he should do and en- 
couraged in doing the things he should not do. He is con- 
stantly annoyed by solicitous friends. The physician not be- 
ing near where he can be consulted, the patient is advised by 
the neighbors and friends who see him, and he is often com- 
pelled not only to fight his disease, but his friends as well. 
His food cannot be so well controlled; his hours of rest and ex- 
ercise are more apt to be disturbed, and his surroundings, as a 
rule, are less hygienic. He fails to have the help derived from 
an intimate association with his physician. He sees the physi- 
cian in his office or when he calls, two or three times a week; 
at other times he is compelled to fight his own battles.”’ 

The sanatorium stands for the application of active curative 
measures and the production of results. Klebs® says: ‘‘The 
term ‘sanatorium’ (sanare to heal) presupposes the curability of 
the patient whom it is destined to receive. It is not merely a ‘sani- 
tarium’ (sanitas—health), a health resort for the reception of the 
sick, no matter what their chances of cure. 

‘“‘This refinement of terminology is, perhaps, somewhat arti- 
ficial; but the tendency of late years has been to call sanatoria 
those institutions which admit for treatment only patients in the 
early stage of the disease not contraindicated to hospitals which 
are open to all classes of cases.’’ 

While sanatoria were originally intended to follow the Ger- 
man idea, to take only early curable cases, yet they have been 
forced, in America, at least, to receive large numbers of those 
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who are advanced and many who are incurable. This, unfor- 
tunately, has greatly reduced the efficiency of the sanatorium as 
a curative institution. Whether it has lessened the good which 
it can do is another question. 


Adverse Criticism—During recent years there has been con- 
siderable adverse criticism of sanatoria and considerable disap- 
pointment expressed at the results obtained in them. This dis- 
appointment is partly justified and partly unjustified. It is true 
that sanatoria have not proved to be the great factor in the 
prevention of tuberculosis that was hoped. This hope, how- 
ever, was expressed at a time when tuberculosis itself fwas 
little understood, and was based upon a misconception. It. was 
thought the sanatorium would cure the early case of tubercu- 
losis, prevent the advanced ease, and limit further infection; 
thus proving a great economic saving to the community. This 
should be true; but, in practical application, the sanatorium 
sees only a very small per cent of tuberculous individuals; and 
these, for the most part, in the advanced stage of the disease; 
consequently the number of arrestments obtained is greatly lim- 
ited; likewise the number of infections prevented. The disease 
goes on claiming its victims regardless of sanatoria. 

It is not the sanatorium idea, however, that is at fault, but 
the manner in which it is applied. Its educational value is 
sometimes attacked on the ground that the inmates of institu- 
tions, to a certain extent, fail to follow the rules, when they re- 
turn home. No one can say, however, what influence the knowl- 
edge and partial application of these hygienic principles may 
have in the physical betterment of the community and the gen- 
eral prevention of disease. Sanatorium principles have been 
adopted in many homes because of the example set by these 
institutions; and, where they have not been strictly carried out, 
a knowledge of them has helped to create better hygienic con- 
ditions. 

The place of the sanatorium in the therapeutics of tubercu- 
losis, and its place in the educational program cannot be suc- 
cessfully attacked, even though individual institutions may fall 
short and sanatoria, as a whole, may not do what some observ- 
ers expect of them. 

Some writers consider the sanatorium idea too costly for the 
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returns given. They recognize the fact that there are certain 
patients who can be treated better in institutions than out, but 
believe, as an economic problem, the sanatorium fails to give 
value received. Even though this were true,—it is not the 
sanatorium idea that is at fault, but its application. No one 
is able to say that the well constructed institutions throughout 
our country, have not had a tremendous educational influence 
in disseminating the gospel of hygienic living and the gospel of 
the curability of tuberculosis. Aside from the positive teach- 
ings of such institutions, they stand as monuments silently 
teaching the principles of regulated living in the open air. 

A discussion of the advantages or disadvantages of the sana- 
torium should be prefaced with a clear understanding of what 
the sanatorium offers; or, at least what it should offer in the 
treatment of tuberculosis. If hygienic living in the open air, 
under careful supervision, and hopeful surroundings, with the 
application of such measures as an efficient dietary, properly 
regulated rest and exercise, hydrotherapy, heliotherapy, tuber- 
eulin, artificial pneumothorax, psychotherapy, and other meas- 
ures for the relief of symptoms, must be relied upon for the 
cure of tuberculosis, it can readily be seen that an institution, 
properly constructed and conducted for applying these meas- 
ures to the best advantage, must be far superior, at least theo- 
retically, for their application. That there are difficulties con- 
nected with the operation of institutions which, at times, com- 
pletely thwart the supposed good effects of institutional treat- 
ment cannot be denied; but such failures are found in the ap- 
plication of any general idea. 

Too much must not be expected of the sanatorium, otherwise 
it will fail. There are sanatoria and sanatoria, the same as 
there are surgeons and surgeons, or medical men and medical 
men. One succeeds; another fails. The successful man shows 
what can be done in his line when principles are properly ap- 
plied. The man who fails does so because he is unable to ap- 
ply the truths that are at hand. 

If I were to make a criticism of sanatoria, as I have observed 
them, it would be that most of them are undermanned, both as 
to efficiency and numbers, and they are conducted upon a 
narrow inelastic plane. The idea that the institution per se is a 
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factor of importance is wholly wrong. The institution is only 
an instrument for carrying out the idea of the head of the insti- 
tution. Men must not be put in charge of sanatoria who are 
not fitted by nature and study to occupy such a position; be- 
cause institutions cannot be better than the medical staff. In 
many instances the institution itself is relied upon to produce 
results, with the invariable consequence,—failure. 

Sanatoria should not treat patients en masse. There is no 
place where such an opportunity for individualization can be 
found. The association between physician and patient in in- 
stitutions gives an opportunity for an intimate knowledge of 
not only the disease and its complications, but the patient as an 
individual. It further gives an opportunity for applying thera- 
peutic measures accurately, instead of haphazardly. Individual- 
ization, however, wherever practiced, presupposes a sufficient 
number of medical men to handle the eases, and a sufficiently 
close study to know the peculiarities of each individual. The 
sanatorium as it should be is not a boarding house. If it is a 
place where patients can go to treat themselves, it does not de- 
serve the name; but, if it means a place where therapeutic 
measures are applied after careful study, under ideal condi- 
tions, it then deserves the name, and it will produce the best re- 
sults that can possibly be produced in the treatment of the 
disease. . 

Men must not be put in charge of tuberculosis sanatoria sim- 
ply because they happen to have tuberculosis. They must be 
chosen for their fitness, for their adaptability, and for their 
knowledge of the disease. The undermen, to be sure, may be 
those of limited experience who are being tried out; but, if 
they are of this class, their work must be supervised by those 
who know. It is the ideal place for intensive individualization, 
and the most accurate application of therapeutic measures; but 
such cannot be provided unless the institution is adequately 
manned—adequately from the standpoint of knowledge and 
training, and adequately from the standpoint of numbers. 

The great danger to the sanatorium idea in public institutions 
comes from the fact that appointments to the medical staff are 
made because of political favoritism, rather than efficiency or 
special adaptability on the part of the appointee, and_ be- 
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cause of a false economy in not supplying sufficient medical men 
to care for the patients; and, further, in carrying out a policy of 
general niggardliness throughout, as shown in the care and keep 
of the patients. 

There are many dangers to the sanatorium idea in private in- 
stitutions, of which the following may be mentioned: Many 
institutions are established and conducted by men who are not 
particularly fitted, either by nature or training, to handle tuber- 
culous individuals. There is such a great desire to obtain pa- 
tients, that the rates are often so low that they cannot guaran- 
tee good service. This results in many admissions, but a gen- 
eral dissatisfaction. Patients go away with a feeling of hostil- 
ity toward the sanatorium idea. The line of treatment is such in 
many institutions that it does not appeal to the intelligence of 
the patient. He cannot see that more is being done for him than 
he can do for himself. Thus, poor management, inadequate 
service, and unsatisfactory results, are accountable for much of 
the dissatisfaction in private institutions. All of this comes 
from a misunderstanding,—from thinking that the institution 
is the factor instead of the intelligent regime which should be 
maintained in the institution. One might as well send a patient 
to an office, instead of the physician who conducts the office. 

Cost of Sanatorium’ Treatment.—Sanatoria are said to be ex- 
pensive. It is true. Their building and equipment, however, 
are no more expensive than the building and equipment of other 
hospitals. We have not yet become accustomed to the idea that 
the tuberculous patient requires treatment. The necessity of 
expending money upon him is not felt as keenly as it is in the 
case of patients suffering from other diseases. If it is the duty 
of the state to attempt to cure the patient suffering from pneu- 
monia and typhoid fever, so is it the duty of the state to at- 
tempt to treat the patient suffering from tuberculosis; and the 
expense necessary to bring about such a result is justifiable. I 
am not favorable to the great outlay that is sometimes made in 
the construction of institutions. A much cheaper plan could be 
earried out advantageously. I am, however, decidedly in fa- 
vor of a much larger expenditure in furnishing an adequate 
staff and giving service that will make the patients satisfied 
until a result has been obtained. The cost of maintaining a 
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tuberculous patient is not all expended upon and for him; but 
it is expended to prevent his children and other members of | 
his family from becoming infected; and to prevent his children 
_ from becoming charges upon the state on account of the par- 
ent’s prolonged illness and death. It must be remembered that 
aside from the illness of the patient, this disease produces in- 
sanity, pauperism, crime and orphanage and other conditions 
which have a tendency to increase the public expense. When 
an individual is cured, a train of events is checked which, if 
allowed to continue, would lead not only to his death, but to 
other individuals becoming dependent. This must be consid- 
ered by municipalities and governments in dealing with this 
problem, as set forth above. 

Suppose it does cost $1.50 per day for a period of six or eight 
months, to bring health to a wage earner suffering from incipient 
tuberculosis? What is the result? By the expenditure of from 
$270.00 to $360.00, an individual has been rendered able to carry 
on his life’s work and support his family. He has been put in a 
class where he is not a danger to the community; his family 
is in a position to be supported, consequently conditions which 
lead to crime, pauperism, insanity and orphanage are prevented. 

More Sanatoria Needed.—While today all classes of tubercu- 
lous patients are inadequately provided for, yet the class most 
neglected is that class of artisans, clerks, office girls and those 
others on small salaries who do not wish to be considered char- 
ity patients and yet who are not able to finance a long course 
of treatment in a strictly private institution. The day may 
come when there will be sufficient institutions to care for all 
tuberculous patients, although the fact that it is a chronic dis- 
ease makes it extremely difficult to educate ourselves to the 
idea of its necessity. We are apt to think that it is cheaper to 
allow this disease to go on, than it is to provide adequate ther- 
apy for the patients during the period when they are curable. 
We recognize the fact that the incipient patient does not want 
to go to a sanatorium; in fact, he does not want to undergo 
treatment; but that is nothing against the sanatorium idea, or 
the idea of the therapeutics of this disease. It is a psycho- 
logical fact that we must contend with. Until we have educated 
the public to the fact that adequate treatment of the early 
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clinical case of tuberculosis will afford an opportunity for heal- 
ing in a large per cent of instances, and that when this favor- 
able result may be obtained the patient’s general constitution 
has not been undermined, we must not expect a willingness upon 
the part of patients to submit to a careful regime, requiring 
months of submission to restriction and guidance, even though 
we, as medical men, know that their health depends upon it. 

Supposed Disadvantages Prove to be Advantages.—There is 
a great deal of misinformation and wrong impressions concern- 
ing the sanatorium. It is not only the tuberculous patient that 
_ dislikes discipline and institutional life. It is distasteful to 
many people, but there is one thing that a patient suffering 
from a chronic disease like tuberculosis must learn, that is, that 
his whims must not be made necessities. It is essential to sub- 
mit to a carefully regulated life, correcting the errors made 
in the past, and following the rules of hygienic living, which 
are essential to obtaining health and retaining it when once 
gained. 

The fear that some patients have that they may be stig- 
matized as being ‘‘tuberculous’’ is not an argument against 
the sanatorium, but shows the presence of phthisiophobia, one 
of the worst things that we have to contend with in the propa- 
ganda for the prevention of tuberculosis. Intelligence must 
displace such wrong ideas. I would rather be stigmatized as 
‘‘tuberculous’’ and regain my health and live out my life, than 
not to be so stigmatized and receive my palm and crown 
prematurely. 

An institution for the treatment of tuberculosis ean be so con- 
structed and managed that nearly all of the things which are 
supposed to be disadvantages are eliminated. It is the eommon 
experience of patients after entering a well conducted institu- 
tion, that they are surprised at the general air of hopefulness 
and helpfulness and the lack of depressing influences which 
are present. My patients often say: ‘‘I find it so much easier 
to get well in the institution than at home. Here everybody 
helps. There everybody interferes.’’ 

Walters,® in comparing the relative value of home and sana- 
torium treatment, says: 
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“‘The ordinary conditions of life in an average household are 
not calculated to help the consumptive to recover. Many things 
are done there as a matter of course which are bad for him, 
while other things which would be useful are as carefully 
avoided. A large room is supposed to supply enough fresh air 
for a number of people without any windows being open. If 
it rains the window is shut to save the furniture; if it is cold, 
the window is shut, with the idea of preventing the patient 
from catching cold. Most of the feverish patients who enter 
a sanatorium are found to have been walking about freely 
before admission, spite their fever. Night air is regarded with 
distrust in an ordinary household; the use of broom and dus- 
ter in the patient’s quarters is considered to be harmless. 

‘‘Apart from actual hygienic and medical mistakes, it is dis- 
turbing to the consumptive to be in the midst of the worries, 
distractions, and excitements of an ordinary household. He 
needs a quiet, restful atmosphere, free from the injudicious 
fussing of anxious relatives. He is apt to be at one time de- 
pressed about himself, at another too venturesome, and will 
find it a great comfort to be able to rely on the advice of a 
doctor who knows the treatment. 

‘““What, then, are the supposed drawbacks to treatment in a 
sanatorium? They may be summed up in the statements that 
a sanatorium is depressing, dangerous, or expensive. It is com- 
monly said that those who go to a sanatorium for treatment 
must be very miserable, because they are supposed to be a com- 
munity of sick people ruled with a rod of iron. But the con- 
sumptive who is put under proper conditions from an early 
stage does not look ill, and only exceptionally feels ill. It 
is the so-called ‘healthy’ visitor who looks ill at a_ sana- 
torium, compared with the patients, because the latter lead 
a more healthy life, and very quickly respond to it. This is 
no exaggeration, but a familiar experience at every properly 
conducted sanatorium. Moreover, although the patient for his 
own good is debarred from certain pleasures, trouble is taken 
to substitute every pastime or amusement which, under the cir- 
cumstances, is medically free from objection, and for those 
who are but little affected by the disease there are a fair 
number of such games and occupations to choose from. Certain 
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essentials have, of course, to be insisted on: a warm, stuffy room 
is tabooed; so are highly exciting games or entertainments, and 
all forms of exertion which cause shortness of breath, over- 
fatigue, or feverishness. A reasonable amount of well-chosen 
food must be insisted on, and a regular and sufficient amount 
of rest or exercise, according to the patient’s condition. 

‘“To the tuberculous patient life in a sanatorium is far less 
dull than life in an improvised ‘home sanatorium,’ as many 
of my patients have testified who have continued open air 
treatment at home after leaving the sanatorium. To see other 
members of the household going about their business while the 
patient is compelled to rest, is often trying, whereas in a com- 
munity where nobody ‘goes to business,’ but everybody is oe- 
cupied in getting well, or in helping others to do so, this is not 
felt. To be in the midst of anxious relatives is a disadvantage 
to the tuberculous, who usually actually prefer, once they have 
settled down in a sanatorium, to see their people at intervals, 
rather than to have them on the spot the whole time.’’ 

Difficulties in Feeding Patients—One of the most difficult 
problems in the sanatorium is feeding the patients. In the first 
place it must be remembered that patients who have tubereu- 
losis, have capricious appetites. In the second place, they have 
been governed largely in their eating by personal whims and 
fads. They have learned to eat food that their mothers cook 
and enjoy it in the way that she prepares it. It must further be 
expected that, if anything is wrong, the patient is apt to be 
extremely critical, even though he may be getting better food 
and food prepared in a better manner than he has been accus- 
tomed to receive in his home. When he is not feeling well and 
his appetite is poor he is apt to think that it is the food that 
does not tempt him; and it requires tact to meet this argument. 
The usual objections to the food in sanatoria may be met by fur- 
nishing a good table. It is the first essential of a sanatorium 
that the table be supplied with good fresh food, properly pre- 
pared. It is not necessary that it should meet the whimsical 
requirements of each patient. Such is impossible. The pa- 
tient’s definition of proper food is the food that he is accustomed 
to eat, prepared in the way that he likes it. The correct defini- 
tion of proper food is that which meets the physiological re- 
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quirements of the body, prepared in a way to make it whole- 
some, digestible, and inviting. The patient should know that 
faults which are commonly attributed to the food supplied, are 
just as likely to come from conditions within the patient as from 
the food itself. He must be led to understand that his 
disease is such that his appetite cannot be depended upon. It 
is an adequate dietary that is desired,—not the particular food 
that the patient wishes. An institution is not run for the pur- 
pose of catering to whims in diet. Whims do not cure tuber- 
culosis; but good meats, vegetables, grains, eggs, and milk, 
furnished the patient in sufficient amounts and well prepared, 
are the essentials of a proper dietary. It is not necessary that 
the tuberculous patients should be furnished food en masse in 
sanatoria. Individualization can be practiced there the same 
as in the home. In my institution most patients are on super- 
vised diets and half of them on special diets. It does not re- 
quire much more trouble to give this special attention than it 
does to cook en masse. It requires training and determination 
to meet the requirements as they arise, the same as it does to 
meet other problems which arise in carrying out the treatment 
of this disease. Diet in tuberculosis is a branch of the general 
medical treatment. 


No Danger of Infection.—Dangers in an institution are greatly 
magnified. There is no place where there is less danger of 
infection than in an institution, because hygienic rules are ecare- 
fully observed; a rigid destruction of tuberculous discharges is 
enforced; table utensils are boiled after every using; rules which 
prevent the scattering of infection are observed,—not only 
disinfection, but adequate cleaning, which is far more impor- 
tant,—is carried out; light and sunlight pervade every apart- 
ment, as they do not in the home. These are the greatest factors 
in the destruction of bacilli and prevention of infection that 
we possess. 

Results of Institutional Treatment.—It is often said that in- 
stitutional treatment does not produce better results than home 
treatment. This comes from comparing individual cases. My 
experience, in the treatment of tuberculosis, extends over twenty 
years. During the past twelve years of this time I have been 
treating patients both in the home and in the sanatorium. It 
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is unfair to compare the results as a whole because most of my 
patients who have been treated in the home have been those 
who have been compelled, because of financial circumstances, to 
remain in the home. Many of them have been obliged to con- 
tinue their work during treatment; while those in the sana- 
torium, for the most part, have been free from financial worries, 
although this has not been wholly true. It is my opinion, after 
this observation, that the chances of patients in the same eco- 
nomie class in the institution are far greater than those on the 
outside. Not only do they have better chances of obtaining a 
favorable result, but they obtain it in a shorter time. It is a 
question in my mind whether the ultimate cost of treatment 
is as great for the average patient in an institution as it is on 
the outside. If we compare the average result obtained, and 
the time required in obtaining it, we will see that this is true. 
If better results are not obtained in a properly conducted in- 
stitution than are being obtained in the home, where the same 
degree of individualization is carried out in both places, this 
fact of itself is proof that the measures which we are using are 
just as valuable when inadequately, as when properly applied, 
an absurdity which does not require an answer. It stands to 
reason if all of the measures that we are instituting for the 
treatment of tuberculosis are for the purpose of raising the pa- 
tient’s resisting power, their efficacy should be increased when 
the patient is under ideal conditions for their application; and 
everyone must admit that the sanatorium can be made far more 
ideal than the home, and that the measures can be earried out 
with hearty cooperation in the properly conducted institution, 
while opposition and interference is met to a much greater de- 
gree in home surroundings. The close observation of the pa- 
tient in the institution, instead of being tiresome and causing 
chafing, on the contrary increases confidence and control if the 
physicians in charge are properly qualified for the treatment of 
the disease. Anyone must admit that an able physician, with a 
strong personality, who will look after the details of his tuber- 
culous patient, can obtain better results for his patient in the 
home than he could obtain with the same patient by sending 
him to a poorly equipped institution where the medical service 
is inadequate. On the other hand, a physician with inadequate 
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training, or lacking in interest, could secure at least an equal 
result, if not better, by sending his patient to even a poorly 
conducted institution, and could obtain a far better result by 
sending him to an institution conducted by men especially quali- 
fied for the treatment of this disease. The same can be said of 
any other line in medicine. We must remember that there is 
nothing about the tuberculous subject which makes him totally 
different from other people. 

Choice of Patients for the Sanatorium.—From the discussion 
which has preceded it can readily be seen that the choice of pa- 
tients for the sanatorium is practically the choice of patients 
for the treatment of tuberculosis. Any patient who ean be 
treated for tuberculosis anywhere can be treated in an institu- 
tion. There is no time when the disease is too slight for institu- 
tional treatment. Patients often express themselves as not being 
sick enough to go to a sanatorium and physicians often tell 
them that if they were in the advanced stage they would ad- 
vise them to go. The folly of such statements is apparent. The 
result is evident to every sanatorium man. Such statements 
come from a misconception of the nature of tuberculosis and the 
purpose of sanatoria. Sanatoria should be for the cure of tu- 
bereulosis, not for the care of the incurable. The sanatorium 
is the place to cure early tuberculosis and restore the patient’s 
efficiency—not a place to care for the advanced case until 
death removes him. 

The fact that early clinical pulmonary tuberculosis is a dis- 
ease which yields readily to treatment and is the most curable 
of all chronic maladies, should be impressed upon the minds of 
both laymen and medical men; and hope should be held out to 
those who are suffering from this disease that a healing can be 
obtained providing the disease is treated early and properly. 
This should be accompanied by a truth no less important, that 
advanced tuberculosis is attended by serious pathological changes 
which reduce the patient’s vitality, render the possibility of ob- 
taining a satisfactory result far less certain, and cripple the 
patient’s efficiency even though such a result is obtained. One 
never says it is too early to treat cancer, pneumonia, typhoid 
fever, or syphilis. We do not hear it expressed that these pa- 
tients are not sick enough to be given an opportunity to re- 
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cover, health. It is only right to ask the same attitude toward 
tuberculosis and the tuberculous patient. The curability of tu- 
berculosis has been demonstrated. Nothing but optimism should 
be entertained for the treatment of early clinical cases. Suf- 
ficient evidence is at hand to convince the most sceptical; yet, 
in spite of this, a great number of patients who suffer from early 
clinical symptoms die of tuberculosis. Sufficient facts to estab- 
lish the curability of tuberculosis are attainable, but they are 
not sufficiently impressed upon the minds of the members of 
the medical profession or laymen. 

The scientific treatment of tuberculosis in the early clinical 
stage will show a mortality almost as low as the early opera- 
tive treatment of appendicitis,—far lower than that of early 
cancer. Even where breaking down has begun, and bacilli ap- 
pear in the sputum, and large areas of tissue are involved, the 
most successful treatment obtains a favorable result in half of 
the cases. Our plea is not only for the early treatment of tu- 
berculosis, but for the early institutional treatment of tubercu- 
losis, where an institution is available. The patient who is suit- 
able for treatment at all is suitable for institutional treatment. 
The sanatorium should not be reserved for the worst cases, but 
should be given the opportunity of handling the most curable 
as well as the more difficult cases. 

Time is a very important factor to be taken into considera- 
tion in computing the advantages and the cost of eure. The 
best treatment, instituted early, will be an economy to the pa- 
tient suffering from tuberculosis. It will not only greatly in- 
erease his chances of cure; but it will produce the result in a 
shorter time and restore the patient to a greater degree of ef- 
ficiency. 

Tuberculosis, when neglected, is such a fatal disease, that 
those who are able to do so, should not fail to give themselves 
the best chances of cure, immediately the diagnosis is made. If 
they intend to make a fight for life they should embrace the 
best at the first opportunity. 

It does not signifiy that patients cannot get well because they 
cannot go to an institution; but, if they can go to a properly 
conducted institution, they will find it easier to follow out the 
treatment, and they will ‘be surrounded by conditions which 
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will greatly facilitate the application of remedial measures. It 
is in the difficult cases that the properly conducted sanatorium 
shows its greatest efficacy. Many patients who cannot be 
handled at all successfully in the home can secure an arrest- 
ment of their trouble, when properly treated in an institution. 
Those who will not cooperate at home often prove to be very 
tractable patients in an institution. We are often told when a 
patient is brought to us that he is disobedient and willful and 
unmanageable at home. Such conduct we, however, rarely find 
in the sanatorium. Cooperation can be obtained far better with 
trained attendants than it can be when the patient is sur- 
rounded by those whose advice does not carry the weight of 
authority. Many patients who are making an unsuccessful fight 
in the home may be greatly improved and properly handled in 
an institution. While we also plead for the treatment of those 
who have advanced lesions, and are seemingly incurable, yet we 
must not minimize the difficulties encountered in handling them. 
The task is not easy; but cooperation can be obtained and will 
often bring a favorable result. 

What Complications Contraindicate Sanatorium Treatment.— 
What has been said above indicates that a patient who can be 
treated anywhere and complications that can be treated any- 
where should be treated equally well, if not more successfully, 
in an institution. It might be well, from the standpoint of 
statistics and from the standpoint of policy, for sanatoria to take 
only favorable cases. By so doing, they could undoubtedly make 
a better record in the therapy of this disease and prove to the 
world beyond doubt that tuberculosis is curable. There has 
often been a question in my mind whether this would not be 
the wiser course to pursue; whether such a course would not 
have a greater educational influence in bringing the necessary 
proof to the world that this disease is curable. Those who con- 
duct institutions, however, turn aside the personal gain that 
would come to their reputations by making a large percentage 
of cures, and turn aside the value that would come to the 
cause of tuberculosis by such a course, and offer their services 
equally to all patients who offer a reasonable chance of improve- 
ment or cure; consequently, complications are considered part 
of the disease and any complication which does not make the 
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patient annoying to those near him, does not disbar him from 
institutional care. Most institutions are provided with an in- 
firmary so that they can care for either advanced or early cases, 
and can take care of those suffering from complications as well 
as uncomplicated and easy cases. Many complications such as 
those on the part of the larynx and genitourinary tract are suc- 
cessfully treated. It is not unlikely that many of the slighter in- 
fections of the bowel also heal as a result of the care that is here 
instituted, although severe cases, in all of these situations, offer 
little hope. The patient can receive better care, however, than 
is possible in his home, and he can receive greater opportunities 
for cure than is possible to afford him outside of an institution. 
Cases of tuberculosis of bones and joints are ideal for insti- 
tutional care because these patients need the out-of-door life and 
the rest and care. They need the same care that is demanded 
by tuberculosis in general, plus that which is specially directed 
toward the bones and joints themselves. 

Length of Treatment.—When sanatorium treatment was first 
instituted it was hoped that two or three months would be suf- 
ficient for obtaining a result. We now know, however, that this 
is impossible. The pathology of tuberculosis is such that 
changes in it are slow. I find in observing many early cases of 
tuberculosis, where the clinical symptoms have not been severe 
nor the pathology extensive, that changes continue in the tissues 
for a year or more after arrestment has been attained. It is not 
necessary that the patient should be under active treatment all 
the time; but he should be under active treatment until his vital 
powers have been raised to such a point that they are capable of 
preventing a further spread of infection and until the infiltra- 
tion in the lung can be well started toward conversion into 
fibrous tissue. _A clinical healing and a pathological healing 
are two widely different processes. By a clinical healing I mean 
freedom from clinical symptoms of all character. Such a state 
is often arrived at after a few months, while a pathological 
healing will require many months. We must not consider the 
tuberculosis alone in treating these patients. We must con- 
sider the patient as an individual. We have an individual who 
has a tuberculous infection in his body who is constantly facing 
the danger of further spread of the disease. We must rely 
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upon his resisting power to prevent the further metastases. 
This resisting power depends upon his cellular activity. If his 
circulatory, respiratory, digestive, and nervous systems are in 
good functionating condition, the chances of his having further 
extensions of the disease, are much less; consequently, I do not 
consider that we have done justice to the patient until we have 
given him the best nervous system possible, strengthened his 
heart, improved his digestion, and thus brought up the functions 
of the body to a point of efficiency so that all combined will give 
him a protective power capable of preventing a further recur- 
rence. Consequently, I look earefully to the nervous condi- 
tion of these patients. I endeavor to put them in such a condi- 
tion of cellular efficiency that they can overcome whatever dis- 
turbanees are present. I always try to relieve and prevent 
constipation; and put the patient in the way of understanding 
the peculiar forces which are operating to produce this condi- 
tion. 

I endeavor to show my patients the importance of keeping 
up their physical strength and their powers of physical endur- 
ance. All of this takes time. It cannot be accomplished in a 
short period. If the disease is advanced and the patient has 
suffered from prolonged toxemia he should remain under care 
until his physiological balance has been thoroughly restored. It 
is the metabolic equilibrium of the patient that must be con- 
sidered. If we can raise the patient’s powers to the point where 
he can produce more strength than is being expended and have 
reserve energy, his chances of relapse are much less than they 
are when we are unable to establish such a balance; conse- 
quently, tuberculosis should be treated for a long time; the early 
cases should be treated for an average of six months, sometimes 
a little more. Patients with advanced tuberculosis should be in 
a sanatorium from nine to ten months, or even a year. Patients 
who are still further advanced must remain even longer. Being 
convinced by my observation and experience that healing does 
not take place even during these long periods of treatment, I 
have been in the habit of advising my patients to return within 
six months to a year from the time they finish their first course 
of treatment, and again the following year, to undergo treat- 
ment again for a period of two or three months. By so doing 
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the patient’s resisting power is increased just at a time when 
it otherwise might be lagging. With such a method results are 
far more favorable and relapses are less frequent. To be 
sure, such a course is not imperative; but, when the dis- 
ease has extended and the life of the patient is at stake, 
it is well worth the time and money expended. This 
shows the difference in the cost of effort and money between 
early and late tuberculosis. The cure of early tuberculosis is 
comparatively simple; the cure of advanced tuberculosis is 
more difficult, for the physician, as well as the patient, and 
proves expensive to both. 

Success Depends on Intensive Treatment.—Success in an institu- 
tion depends on a full program. One of the serious problems 
in all sanatoria is that of finding occupation for the patients. 
There are so few games and sports that the average patient 
can enter into advantageously that it forces those in author- 
ity to keep the patients happy and contented without employ- 
ing the usual forms of diversion. When patients are in the 
early stage of the disease a minimum of riding and driving can 
be permitted. When the patients are in the more advanced 
stage of the disease, then these must be denied. No game 
must ever be entered into by the tuberculous patient that he 
cannot quit at any time should it tire him. 

One of the most dangerous times in the life of the tubercu- 
lous patient is the time when he is given greater privileges, 
when he is allowed to begin to exercise and engage in diver- 
sions. If he is allowed to engage in very vigorous sports or go 
driving, he at once begins to overrate his strength and under- 
rate the desirability and necessity of continuing to follow a 
definite program. The interest in cure is displaced by the de- 
sire for diversion. Entertainment is considered of more im- 
portance than attention to routine. The old adage of ‘‘giving 
an inch and taking an ell’’ is all too true of the tuberculous 
patient. The patient must be particularly guided at this time 
or over-confidence will displace judgment. 

I have found that the best way of helping patients to occupy 
their time is by breaking up the day and having some little 
thing in treatment carried out at intervals during the day. 
In the Pottenger Sanatorium we have met this by giving the 
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patients a carefully planned continuous program, as described 
in one of my previous papers,!° as follows: 

“‘The patient’s day begins at 7 o’clock in the morning, at 
which time the nurse calls to waken him and to carry out any 
regular orders given by the physicians. The patient arises and 
takes a cold sponge bath, or, if he is not in condition to take 
it himself, it is given to him by his nurse. 

‘‘At 7:30 the medical director begins his daily rounds and 
continues until he has visited each bed patient. These visits 
are made in company with the assistant physician who has 
charge of the individual case. The condition of each patient is 
carefully noted, and the plan of treatment for the day agreed 
upon. 

‘At 8 o’clock breakfast is served, all patients who are able 
to be up and around going to the dining room. Those who are 
confined to bed are served in their rooms and bungalows. After 
breakfast each ambulant patient reports to the medical director 
for consultation. If any special treatment is needed he is 
referred to the assistant physician having charge of the case. 
All who are suffering from local complications, as of the ear, 
throat, or nose, are also treated at this time. 

‘On one day each week, between 10 and 11 o’clock, the pa- 
tients are weighed by one of the staff. 

““During the time between 9 and 1 o’clock the nurses are 
busy carrying out the physicians’ orders and looking after the 
wants of the patients, devoting most of their time to those con- 
fined to bed. 

‘“‘From the time that the patients are through with their 
treatments until 1 o’clock, they while away the time in cro- 
quet or other allowable games, in visiting friends and doing 
little things of a personal nature, and in exercising as prescribed 
by the medical staff. 

‘““The medical director, aided by the assistant physicians, 
makes a careful examination of each patient monthly, charting 
the chest so as to note changes in the tuberculous process. These 
examinations are made between 10 and 1 o’clock. 

‘‘Lunch is served from 1 until 2 o’clock. From 2 to 4 o’clock 
are rest hours, during which time all the patients recline in 
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their rooms and bungalows, and are instructed to rest, to sleep, 
if possible, providing it does not interfere with their sleep at 
night. 

‘“‘At 4 o’clock the nurses begin their rounds, carrying out 
the physicians’ orders and attending to the wants of the pa- 
tients. The assistant physicians make calls upon each bed 
patient in their respective services and any ambulant patients 
who are not feeling well, and administer any special treatments 
that are required. They likewise prescribe for any new symp- 
toms or complications that may have arisen since the morning 
visit. 

‘“‘From 6 to 7 o’clock dinner is served. After dinner the pa- 
tients usually amuse themselves by reading or games until bed- 
time. Bed patients, as a rule, go to sleep about 8 or 8:30, and 
all are required to be in bed with lights out by 9:15. 

“‘Tt can be seen that the keynote in this program is close 
personal attention, and that it is so arranged as to keep the 
patients busy and interested in getting well. It may be said 
that such attention as this is far more than is necessary for 
tuberculous patients. My only reply is, that results warrant 
its employment. Such a program as this has produced an ap- 
parent cure in nearly 90 per cent of incipient cases, in 60 per 
cent of moderately advanced cases, and a healing or arrest in 
about 40 per cent of advanced cases.’’ 


CHAPTER XLIX. 


PROPHYLAXIS. 


The prevention of tuberculosis is far more important than 
its cure; consequently, all those who are attacking tuberculosis in 
any of its phases should become practical sanitarians. All 
prophylactic measures are directed toward the following pur- 
poses: first, to prevent infection from occurring; second, if 
infection occurs, to prevent the disease from becoming an open 
lesion; and third, if the disease does reach the open stage, to 
prevent the scattering of infection. 

Infection of the Child.—Statistics show that practically every 
child is infected with the tubercle bacillus. We ean hardly 
conceive of a human being reaching adult life without such an 
infection having taken place. This tuberculous infection pro- 
duces two results,—one, salutary, the other deleterious. If the 
infection is slight it may be overcome by the tissues and result 
in healing. As a result of the infection, the body cells are so 
changed that they are endowed with the specific power of re- 
pelling further infections of the bacillus. In other words, these 
primary infections result in immunity. If the infection, on the 
other hand, is produced by large numbers of bacilli, and if the 
pathological process which follows becomes extensive, healing 
does not result readily. While the infection may be held in 
check for a period of time, sooner or later it is apt to extend 
and produce clinical tuberculosis. The difference between im- 
munity and clinical tuberculosis is largely a matter of dosage 
of bacilli. We cannot wholly deny that there is such a thing as 
a predisposition of tissue and that one person might offer better 
soil than another; nevertheless we are led to believe by clin- 
ieal observation as well as experiment, that if we could control 
the number of invading bacilli we could make the infection 
salutary rather than detrimental, we could produce an immunity 
rather than a clinical tuberculosis. Children are taking into 
their bodies more or less constantly, staphylococci, streptococci, 
pneumococci, and other infectious bacteria, which are destroyed 
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without producing disease. If the dosage is within their powers 
of defense specific immunity is developed, and clinical disease 
does not result. So is it with tubercle bacilli. The difficulty lies 
in the fact that the numbers of bacilli which produce the infec- 
tion are too great for the child’s defensive powers; and it 
should be the purpose of sanitarians and clinicians, who are deal- 
ing with these problems, to attempt in every way possible to de- 
stroy bacilli, so that the number which are taken in by the child 
will be few rather than many. To this end children should be 
removed from the presence of patients suffermg from open 
tuberculosis until such a time as they have developed a specific 
cellular defense. This means that the child should not be per- 
mitted to exist in an environment where there are large numbers 
of bacilli during its earliest years. It should be spared this 
exposure, at least until it has had an opportunity to casually 
come in contact with small numbers of bacilli. Repeated in- 
oculations of few bacilli will eventually result in an infection 
in most children, but an infection mild in character, which 
builds up a specific cellular defense and furnishes the child with 
a protection which saves him from falling victim to larger num- 
bers of bacilli. 

The greatest danger to the child is during the first two or 
three years of life. While from 80 to 90 per cent of children 
who receive a severe infection from tubercle bacilli during their 
first year of life die of acute tuberculosis, 50 per cent recover 
after the sixth or eighth year has been attained, and by the 
time the tenth year has been reached, acute tuberculosis is very 
uncommon. This shows that the time to shield the child in 
order to prevent clinical tuberculosis is during the first two or 
three years of his existence. Children of this age should not 
be permitted to live in rooms occupied by tuberculous patients. 
Bacilli gravitate toward the floor and this is the particular 
zone in which the little child lives. Neither should a tubercu- 
lous person play with a little child, unless he has previously 
washed his hands. If he is scrupulously clean, however, there 
would not be great danger. 

When one realizes the smallness of tubercle bacilli and the 
numbers of them that can be carried in small compass, he then 
begins to see how difficult it is to prevent the child from receiv- 
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ing inoculations of large numbers of bacilli if he associates in- 
timately with a patient suffering from open tuberculosis. This 
is apparent from the fact that the tubercle bacillus is one eighty 
thousandth of an inch thick, and one ten thousandth of an inch 
long, and that a small fleck of dust can carry thousands of 
them. Fortunately, many of the bacilli are dead and the dan- 
ger is much less than would actually seem. See page 561. 

Tuberculous cattle should be segregated from the dairy herd 
and the child should be guaranteed milk free from the contami- 
nation of the tubercle bacillus. 

The Role of the Lymphatic Structures in Protecting the Child 
From Severe Infection — At birth the child is provided only with 
a non-specific protective mechanism. The principle role of de- 
fense is played by the lymphatic structures. Those mucuous 
membranes which are exposed most to infection, such as the 
pharynx and those portions of the gastrointestinal tract where 
stasis of contents occur, are provided with extra amounts of 
lymphoid tissue—tonsils and Peyer’s patches. I have discussed 
this quite fully in a recent paper.1 These structures are pro- 
vided with many crypts which make it easy for the entrance 
and detention of bacteria; and they are rich in lymphatic ele- 
ments for their destruction. They manufacture lymphocytes. 
During the early years of life we can see the protective role 
played by the lymphatic tissues as exemplified in those of the 
oropharynx. Through irritation enlargements occur and sooner 
or later the faucial tonsils particularly are apt to become in- 
fected with pyogenic bacteria. These structures are the grave- 
yards for bacteria, but in spite of their activity bacteria now 
and then pass beyond them and gain entrance to the tissues in 
general. After passing through the first protective lymphatic 
structures, however, if not destroyed, they are carried to the 
lymph glands, where they are again subjected to conditions 
which are distinctly hostile to them. The enlargements of the 
cervical glands in little children, particularly children of the 
poor, is evidence that the infection has passed through the mu- 
cous membrane of the oropharynx or tonsils and has reached 
the second line of defense. Enlargement of these structures does 
not always mean that they are infected. Many times enlarge- 
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ment is evidence of their increased defensive activity. It is ex- 
tremely important that the non-specific defense of every child 
be preserved and increased to the highest point possible until it 
has gradually come in contact with bacteria and has built up a 
specific cellular defense. By the time the child has attained the 
age of eight or ten years it has come in contact with most ordi- 
nary bacteria. It has combatted successfully most of the in- 
fectious diseases of childhood; it has come in contact with strep- 
tococci and staphylococci; and the various microorganisms 
which are responsible for the acute respiratory infections. It 
has further built up an immunity on the part of the cells either 
absolute or relative, which will protect it from future inocula- 
tions of these various bacteria. After this period the lymphatic 
structures are not so essential and can be sacrificed with less 
detriment to the child. As the child increases in years we may 
assume that the nonspecific lymphatic defense has been dis- 
placed by the specific cellular defense because the lymphatic 
structures gradually degenerate. 

It is a common practice today to remove tonsils from little 
children upon the least provocation. This practice is wrong. 
The little child needs the defense afforded by these structures 
and unless they should be the seat of a definite infection, which 
is rarely true in the little child, or they should be so large that 
they are interfering with nasal drainage and respiration, or are 
making pressure upon the eustachian tube, they should not be 
removed until the child has had time to come in contact with bac- 
teria and build up a specific resistance. I do not wish to be 
understood as opposing the removal of tonsillar tissue when the 
damage which is threatening the child is greater than the pro- 
tective role which the organ plays in defense, but I do wish to 
emphasize the importance of saving these structures for the 
little child in order that he may better combat infection. From 
a standpoint of prophylaxis, the importance of preserving the 
lymphatic structures deserves far more emphasis that it has 
received hitherto. 

Early Clinical Tuberculosis in the Adult.—Tuberculosis in the 
adult is believed, in nearly all instances, to be an extension of 
a prior infection which took place in childhood, but failed to 
heal; consequently, if we would prevent clinical tuberculosis 
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in the adult, it is necessary that we give attention to the healing 
of tuberculosis in children. We are not justified in looking upon 
the early infection in childhood with so little concern. Our 
knowledge that this infection creates an immunity probably has 
resulted in giving us a feeling of undue security. 

Statistics show that this early infection heals in quite a large 
proportion of children, but that it also remains in a state of 
semiquiescence and now and then manifests itself as an active 
disease, in another large percentage. The statistics of Hart, 
which I have quoted in these pages, indicate that tuberculosis 
is found in the lungs of more than 50 per cent of adults coming 
to autopsy. These statistics show that if we would prevent 
the clinical disease in the adult we must give more attention 
to the healing of these early infections in the child. 

Not only does tuberculous infection belong to the period of 
childhood; but the cure of tuberculosis depends upon adequate 
attention being given to the child during these early years. If, 
instead of passing over tuberculous infection lightly, and being 
satisfied with the knowledge that ‘‘all have it,’’ we would face 
the situation squarely and recognize the necessity of its cure 
we would be doing the greatest service in prophylaxis. 

The prevention of clinical tuberculosis in the adult after in- 
fection has once occurred, lies in the province of the family 
physician and pediatrician. What can be done to prevent this 
early tuberculous infection from producing metastases resulting 
in clinical tuberculosis in the adult? This is the important 
question before us. It is a simple matter to say that the in- 
fected individual should lead a life surrounded by hygienic 
conditions; that he should not indulge in excesses; that he should 
form such habits as will improve his general nutrition and keep 
his resisting power high; but, unless human nature should 
change, we cannot expect such a course to be followed gener- 
ally. We can expect, however, that when metastases have oc- 
curred and symptoms of activity are present, that the individual 
will give a hearty cooperation to prevent further extensions 
of the disease. It is probable then, that the most that we can 
expect on the part of the adult is that he should cooperate with 
the physician in securing an early diagnosis when clinical symp- 
toms and physical signs manifest themselves, and in giving a 
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hearty cooperation to prevent its extension to the stage of open 
disease, after an early diagnosis has been made. 

If tuberculosis could be detected and intelligently treated 
when it first manifests itself as a clinical entity, from 60 to 90 
per cent of patients could be restored to usefulness; conse- 
quently, we must not fail to emphasize early diagnosis and im- 
mediate intelligent treatment as being of tremendous prophy- 
lactic importance. 

Importance of Keeping Up Resisting Power.—This subject 
is receiving much attention today; and rightly so. If our theory 
that adult tuberculosis is a metastatic infection is correct, then 
we must search for those changes in the tissues which permit 
an organism which has been the host of the tubercle bacillus 
and kept it inactive, probably for years, to suddenly or gradu- 
ally become overpowered by it. We must further endeavor to 
find out what the influences are which operate in this way. 
No doubt they are many. Insufficient food, insufficient sleep, in- 
sufficient rest, living and working under bad hygienic condi- 
tions, mental depression, disease and dissipation are among 
the factors which we recognize as being capable of depressing 
cellular activity and inhibiting the body defense, yet we are 
compelled to generalize rather than discuss specific effects in 
treating of this subject. Tuberculosis is most common among the 
members of the laboring classes. This has rightly called atten- 
tion to the conditions under which the laborers work, and has 
resulted in improved sanitation of the workshop, office, and fac- 
tory. This, however, is not sufficient, nor do I believe it the 
most important factor in prophylaxis. Laborers are in the fac- 
tory and workshop from eight to ten hours a day. The rest 
of the time is spent elsewhere. What do they do during the 
hours when not at work? Do they rest and sleep sufficiently? 
The more I observe, the more I am convinced of the benef- 
icence and restorative power of rest and sleep; and the more 
I am led to believe that the loss of sleep is one of the potent 
factors in lowering resistance. Loss of sleep is usually accom- 
panied by other excesses and it is impossible to say that this one 
thing is responsible for a given effect; but I would suggest, 
in our investigation of subjects such as the incidence and cause 
of disease among workers, that we give as careful scrutiny to 
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the habits of the workman as to the conditions under which he 
works. I have seen many patients who have secured an arrest- 
ment from clinical tuberculosis work under what we would 
not consider favorable conditions, and yet maintain health by 
living right the sixteen hours spent outside of the office and 
shop. 

The individual can, if he will, usually create for himself an 
environment fairly satisfactory for maintaining health, even 
though the surroundings do not seem favorable. Any combina- 
tion of numerous factors may be used to keep resisting power 
high. If the patient cannot secure proper ventilation of his 
working quarters, for example, he should try to stimulate his 
metabolic activity by other measures, such as tonics, air, and 
water baths. Health is not necessarily maintained by the ap- 
plication of any one given measure. A combination of several 
which seem of less importance may be substituted for the more 
important when it cannot be applied. 

Open Tuberculosis in the Adult.—Open tuberculosis in the 
adult is probably the cause of most of the tuberculosis which 
affects the human race. The carelessness of one produces the 
disease in another. It would seem that with this knowledge 
there should be no hesitation in carrying out a comprehensive 
program for the prevention of open tuberculosis, and for the 
protection of others when that stage has been reached. 

The open stage of tuberculosis is the danger stage. It is the 
stage to be prevented. In order to prevent the scattering of 
infection when the open stage has been reached, it is necessary 
that the individual should know that he has the disease. It is 
further necessary that he be instructed as to the danger of 
seattering infection and how this may be prevented. It is not 
sufficient that he should be instructed, but he should cooperate. 
If he will not cooperate willingly, he should be made to co- 
operate by law. Unfortunately, there are a certain number of 
people who are ignorant and who fail to cooperate on this ac- 
eount, and a certain number who are vicious and who show a 
disregard for other people’s rights. The latter class is not found 
wholly among the ignorant. 

The danger of infecting others is in direct proportion to the 
care with which the patient carries out rules of personal hy- 
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giene on the one hand, and the sanitation and degree of crowd- 
ing under which the patient lives on the other. Where families 
live in individual houses, occupying several rooms, each indi- 
vidual, as a rule, having a room of his own, the danger of in- 
fection is not so great; but, in thickly populated quarters, where 
entire families live in one or two rooms, and these rooms, as 
a rule, are insufficiently provided with ventilation and light, 
the danger from an open case of tuberculosis is very great. 
From the close association which is foreed upon such people, 
even those who have a protection from a previous infection 
might not have sufficient immunity to prevent infection when 
large numbers of bacilli are more or less constantly taken in. 

Realizing the great importance of open tuberculosis in the 
production of infection, hospital provision should be made for 
such patients, particularly those who are living under bad hy- 
gienic and crowded conditions. These institutions should be 
made inviting and should be furnished with good service so 
that the patient will be contented and remain in the institu- 
tion, either until he has secured a condition of arrestment or 
until death occurs. Adequate care for the open case is of 
vast importance in preventing further infection. 

Sanitary Arrangement of Patient’s Room.—While there is 
little that can be added in a work of this kind to the usual 
teaching which is so well understood today for preventing 
the spread of tuberculosis, yet I shall endeavor to discuss some 
of the more common prophylactic measures from a practical 
standpoint. Simple and adequate instructions may be found 
in the books of Knopf, Flick, Otis, Brown, and Hillier. 

In our prophylaxis, we are striving at an ideal, but we should 
not let our idealism carry us so far that we become impractical. 
Unless we have institutional provision for the advanced eases 
of tuberculosis, it devolves upon the attending physician to ar- 
range the home in the way that it may be adapted, as nearly 
as possible, to institutional ideals. In the homes of the well-to-do, 
this can be done with comparatively little difficulty. In the 
homes of the poor, however, the problem is more difficult. Where 
possible, sunlight should be in every room occupied by a tuber- 
culous patient, because sunlight is the most deadly enemy that 
we have of the tubercle bacillus. Sunlight will destroy tubercle 
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bacilli almost as fast as the sputum containing them dries. Dit- 
fuse light will destroy them also, but it takes several hours 
to do so. There is considerable doubt whether it is possible 
for a patient to become infected with tuberculosis from dust in 
the open air, particularly in a country that is flooded with sun- 
light. In the closed rooms of homes and shops, and other pro- 
tected places, where light does not readily enter and where con- 
ditions of moisture exist, bacilli may live for a prolonged period 
of time and still be able to produce infection. I have far more 
faith in the germicidal action of sunlight or diffused light than 
I have in chemical methods of fumigation. Both should be used, 
however. If one can secure a light, airy room, in which the sun- 
light enters readily, he has done a great deal toward preventing 
the further spread of disease. 

Rooms should always be simple. Furnishings should be plain 
and easily cleaned. Heavy draperies and upholstering may add 
something to the comfort of the patient, but these should be dis- 
pensed with for the sake of cleanliness. When one realizes that 
one thousand tubercle bacilli may pass side by side through a pin 
hole (Brown), one can understand how important it is that we 
use all possible precautions to prevent collections of bacillus- 
bearing dust, and to destroy infection. 

There should be very little furniture in a room occupied by 
a tuberculous patient. A bed, table, dresser, and one or two 
chairs, is all that should be allowed. This insures a more thorough 
cleaning of the room than where more furniture is permitted. 
Bare floors are preferable to carpets. These may be mopped 
frequently; and, in this way, most of the infectious material 
which escapes the bactericidal action of the light, is removed 
from the room. Experiments have shown that nearly all bac- 
teria settle within two or three feet from the floor; so, if the 
woodwork near the floor can be washed with water, or with 
water to which is added some antiseptic such as bichloride of 
mereury or common lye, the room will be rendered free from 
danger of infection. Whenever practicable, the floor should be 
washed and not swept; when not practicable, damp sweeping 
should be resorted to, the floor being sprinkled with water, wet 
pieces of paper, tea grounds, or some such material. 

Dishes and tableware used by the patient with open tubercu- 
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losis should be kept separate from that used by other members of 
the family. They should be scalded or boiled after every meal. 

Personal Hygiene.—The personal hygiene of the patient, after 
all, is the most important factor in preventing the spread of in- 
fection. If it were possible for the patient who is suffering from 
open tuberculosis, to destroy all of his bacillus-bearing dis- 
charges, we could readily eliminate the largest factor in the 
spread of this disease. 

Dust Infection.—Tubercle bacilli are scattered by the patient 
suffering from open tuberculosis largely in two ways; first, 
through dried sputum; second, by droplet infection. The great- 
est number of tubercle bacilli are cast out in the sputum. The 
number expelled daily varies greatly. In a study of this ques- 
tion in the Pottenger Sanatorium during the past year, we esti- 
mated that one patient expectorated thirty billions of bacilli per 
day. It has frequently been estimated that the average advanced 
tuberculous patient will expectorate six or eight billions per day. 
Personal hygienic measures which are commonly carried out now 
take care of most of these bacilli, when the patient is under in- 
telligent care, because the sputum is collected and destroyed. 
Unfortunately, there are a-great many tuberculous patients who 
are expectorating bacilli every day without knowing that they 
have the disease. These patients go about, scattering infection 
wherever they go. (See page 561.) 

There is no effective way of taking care of tuberculous sputum 
which does not offend the delicate sensibilities to a certain ex- 
tent. At the same time we find that a very large per cent of 
patients are willing to sacrifice their personal feelings for the 
good of the many. A paste-board sputum cup, which ean be 
burned, is a very efficient way of destroying tubercle bacilli. 
Where this cannot be used, metal or earthen cups may be em- 
ployed. Where such are used, the contents should be destroyed 
by boiling, and then be emptied into the sewer. Washable cloths 
should not be used. Paper napkins are quite good. When cloths 
or paper napkins are used, they should be burned before the 
sputum dries. The whole aim in taking care of sputum is to have 
it destroyed before it dries and passes as dust into the air. Ex- 
pectorating in streets, public places, public conveyances, work- 
shops and houses, as is sometimes done by the ignorant and will- 


SCATTERING INFECTION Lay 


ful, is a very common method of scattering infection. Sputum 
on the sidewalk and in the street is picked up on the shoes and 
skirts and carried into the home to infect the children. There 
is no doubt that many infections are to be traced to this method 
of scattering infection. 

Droplet Infection.—This is the name given the other chief way 
of scattering bacilli. When the patient coughs there is a fine 
spray scattered within a radius of two or three feet around 
him. This fine spray will remain in the air for a prolonged 
period of time. It contains bacilli in particles of mucus in a 
viable form; consequently, if such bacilli gain entrance to the 
body, infection is more likely to occur than from bacilli 
contained in‘the dry sputum. The bacilli scattered by droplet 
infection are in a more viable form and have been less injured 
by light prior to the time of inhalation than those which are found 
in dried sputum. Droplet infection could be prevented by the 
patient covering his mouth during coughing. This might seem 
easy to do, and yet it is not so. There are times when it is very 
difficult for the far advanced patient to cover his mouth during 
a severe paroxysm of coughing, with its attendant dyspnea. 

Bacilli in Feces.—The question of scattering infection through 
fecal discharge is one that deserves more attention than it has 
previously received. The patient suffering from tuberculosis 
swallows large amounts of sputum. The extent to which tubercle 
bacilli may be found in the sputum may be inferred from the 
studies made in the Pottenger Sanatorium, given elsewhere in 
these pages, which show that 50 per cent of patients suffering 
from open tuberculosis have bacilli in their feces in such amounts 
that they may be determined by simple smear examination, fol- 
lowing homogenization. It has been heretofore taught that the 
decomposition which takes place in the sewer is sufficient to 
destroy tubercle bacilli; but the report made by Brown, Petroff, 
and Heiss? shows that these bacilli do not die as quickly as has 
been supposed. These experiments, however, come from a city 
which has an unusually large number of tuberculous inhabitants. 
The fact that viable bacilli were found two miles below the en- 
trance of the sewer is quite important. The fact, however, that 


2Oceurrence of Living Tubercle Bacilli in a River Contaminated with Sewerage from 
a Health Resort, read before the Association of American Physicians, Washington, 
D. C., May 9-11, 1916, American Journal of Public Health, November, 1916, vol. vi, No. 11. 
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no viable bacilli were found five miles below, is equally impor- 
tant. It is another proof of the fact that dilution and the proc- 
ess of purification which takes place in water will soon destroy 
bacteria, or make them harmless. 

Bovine Infection.—The amount of tuberculosis conveyed to the 
human being through milk is as yet uncertain. While many ob- 
servers, basing their views upon the percentage of bovine infec- 
tion found in a given series of cases suffering from tuberculosis, 
have concluded that probably 8 or 10 per cent of all tubercu- 
losis is of bovine origin, there are other factors which enter into 
the question that prove these statistics to be unreliable. 

The question of transmutability deserves far more consider- 
ation than it has received (see Volume J, Chapter II). It seems 
to me that the mutation of species is the only thing that will 
satisfy the conditions which we meet in actual practice. We can- 
not conceive of a large proportion of individuals having bovine 
tuberculosis in childhood, and believe that the infection in child- 
hood is the one that produces the metastases in later life, and 
still believe that the infection in later life is of human origin. 
We must either recede from our belief in adult tuberculosis being 
metastases from the infection in childhood, or we must believe 
that mutation occurs. It is not at all improbable that bacilli 
growing upon the same medium (human) for a period of ten, 
twenty, thirty, or forty years, would assume the characteristics 
of bacilli which are naturally adapted to that medium. 

It would seem that the eradication of tuberculosis from the 
dairy herd would be simple, but this is not so. <A herd of valu- 
able cattle is not sacrificed willingly. The dairymen will make 
the excuse that the pasteurizing of mik removes the danger, and 
this, probably being true, makes it almost impossible to eradi- 
cate tuberculosis from the herds. If it were possible to destroy 
all tuberculous cattle and to compensate the cattle owner for 
them, for the benefit of society, in that way the disease could be 
quickly stamped out. 

The Part of the State and Municipality in Preventing Tubercu- 
losis.—Tuberculosis is essentially a social and economie disease. 
The amount of tuberculosis present in any population depends 
upon the social and economic status of that particular popula- 
tion. This has been shown by statistics from many different 
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writers. The census of New York has shown that there is four- 
teen times as much tuberculosis in the crowded districts of the 
city as around Central Park. In a census made in Vienna a few 
years ago it was shown that tuberculosis was thirteen times as 
common in the crowded quarters of the working people as in 
the sections occupied by the well-to-do. This question has been 
studied from another angle, and it has been shown that the 
amount of tuberculosis is in direct proportion to the income of 
the workers. All the investigations that have been made go to 
show that the causes which operate to increase clinical tubereu- 
losis are those which favor overcrowding and low standards of 
living; consequently, it is the duty of the state and municipality 
to do what it can to improve the homes of the working class. 
This condition can be improved through education and through 
salutary laws. Regulation of tenement construction is a for- 
ward step toward the prevention of tuberculosis. Public parks 
and playgrounds which improve the ventilation of the city and 
permit better air to be furnished to the inhabitants, are very 
efficacious. Playgrounds also give the children an opportunity 
to improve their physical development and grow stronger. Thus 
it helps them to overcome the early infection which they have re- 
ceived, and secure a degree of strength which fortifies them 
against the further spread of the disease. Another method in 
which the municipality can aid in this work is to furnish salu- 
tary amusements for the people so that harmful pastimes will 
be avoided. While the municipality cannot prescribe open air 
life, and cannot regulate proper hygienic arrangements of the 
individual home, it can compel the construction of houses and 
workshops which will give a sanitary environment. It can also 
regulate and control child labor, and in many other ways, either 
encourage or enforce measures looking toward the improvement 
of the health standard of the individual. 

The schools require more healthful supervision than they have 
had in the past. The construction of the buildings should be 
earefully guarded. There should be a standard of ventilation 
which could not be changed by the whim of a teacher or parent. 
Sanitarians should devise the degree of ventilation which is re- 
quired for school rooms, and this should be provided for every 
building. Medical inspection of children should be an integral 
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part of the school curriculum. School authorities should recog- 
nize the fact that during the period of development they have 
the children under their care for about one-fourth of each day; 
and it should be their duty to see that the children not only re- 
ceive proper instruction in healthy living, but that they be ex- 
amined for defects that can be corrected. Children should be 
put in such a physical state that they are able to carry on their 
work to best advantage. 

These prophylactic measures have a tendency to prevent the 
infections of early years from producing metastases which result 
in clinical tuberculosis. When clinical tuberculosis has devel- 
oped, then it is the duty of the municipality and the state to 
provide the opportunity for cure for the early cases and a home 
with such treatment as is necessary for the bacillary eases. Thus, 
all of those who may be, should be restored to usefulness, and 
those who cannot be, should be cared for until death relieves them. 
This may be looked upon as an expensive program, but it is the 
only program that gives justice to both those who are already 
infected, and those who are not. The state should further carry 
on a campaign of education, instructing the people in the simple 
facts regarding early diagnosis, and prevention of this disease. 
Public lectures should be given wherever the opportunity arises. 
Nurses should be maintained who are able to go to the homes 
and instruct the people in right methods of living and in the 
measures which are necessary to prevent the scattering of in- 
fection. Dispensaries manned by competent experts should be 
provided where those suspected of having the disease may go for 
consultation and advice. . 

Marriage.—The question of marriage must be discussed from 
the prophylactic standpoint. Precedent to any discussion of 
this question we must bear in mind that the tuberculous patient 
has the same desire for home and parentage that the non-tuber- 
culous has. It is a perfectly legitimate desire, and in the treat- 
ment of this question it is necessary for sanitarians to bear in 
mind that the parental instinct is the strongest instinct in the 
human race. It is necessary to make our advice in this matter 
practical, even though it may depart from some of our ideals. Is 
the marriage of a tuberculous patient a danger to the other 
spouse? Patients who have had clinical tuberculosis, but who 
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have not reached the bacillary stage should, after attaining an ar- 
restment, and remaining in a state of health for a period of two 
or three years be considered from the standpoint of marriage 
in practically the same light as those who have not previously 
been clinically ill. There is no reason why, if such patients are 
willing to follow out a hygienic life, avoid excesses, and other 
things which have a tendency to lower their vitality and pro- 
duce activity in their focus of disease, they should not marry 
the same as those who have not suffered from clinical tubercu- 
losis. There is neither danger to themselves nor to their offspring. 

While it may be possible that tubercle bacilli can be trans- 
mitted to the offspring through the placenta, yet this is so un- 
common that it need receive very little attention at the hands 
of sanitarians. Tuberculosis as an inherited disease has been 
found only sufficiently often to make it a pathological possi- 
. bility. Pathologists deny that this is a common method of trans- 
mitting tuberculosis. 

The important questions of a prophylactic nature for discussion 
in relationship to marriage are.the likelihood of the other spouse 
being infected and the danger of infecting offspring after birth. 
Open tuberculosis cannot be looked upon as lightly as early 
clinical tuberculosis, prior to the time that bacilli appear in the 
sputum. Even should the patient obtain an arrestment of the 
trouble and an elimination of sputum, if the disease has been 
widespread, there is still considerable danger of a relapse in 
after years during or following pregnancy. There is no objec- 
tion to such a woman, who has secured an arrestment from ad- 
vanced tuberculosis, marrying, provided she can have condi- 
tions which are favorable to retaining the degree of health ob- 
tained, and providing she is willing to be carefully guided by 
some intelligent counselor as to the advisability of bearing chil- 
dren. Patients with open tuberculosis should not bear children; 
and, in ease children are born under such circumstances, they 
should be removed at once from the dangerous environment of 
the mother. If such children are removed at once, there is no 
reason why they should not be as free from danger of infection 
as any other children. 

The question is often discussed whether a child born from 
tuberculous parents is any more inclined to tuberculosis than a 


518 PROPHYLAXIS 


child born of non-tuberculous parentage. This question must be 
considered in the light of our knowledge of resistance to infec- 
tion. We cannot grant that there is anything specific in the in- 
heritance from the tuberculous parent that makes the child more 
susceptible to tuberculosis than a child born from parents who 
are suffering from reduced vitality from any other cause. All 
things being equal, the stronger and healthier the parents the 
stronger and more resistant the child. 

Are Open Cases of Tuberculosis a Danger in a General Hos- 
pital?—This question is a very important one from the stand- 
point of justice to the tuberculous patient, as well as to those who 
are not infected. If it were possible to decide this question it 
would offer a solution for a very vexatious problem. Patients 
in the bacillary stage are taken into general hospitals when 
they require operation, but rarely under other circumstances. 
It is often advisable to take such patients into the hospital for 
general observation, and it is sometimes necessary to do so 
for treatment; yet, if he is a danger, and the lives of others are 
endangered by this procedure, it should not be done, or only in 
eases of greatest emergency. 

If our modern theories of infection are true, there is little 
danger of an adult becoming infected with tuberculosis. The 
infection which takes place in the child creates a specific cellu- 
lar defense which lasts throughout life. While this defense must 
be considered as relative, and not absolute, yet it is believed by 
such students of phthisiogenesis, as Romer, Hamburger, and 
Baldwin, that it is sufficient to give almost absolute protection 
against further exogenic infection during life. 

While this theory is not yet thoroughly proved, and there 
seems to be no way of determining it with absolute certainty, 
yet it seems to meet the conditions presented by this chronic 
disease better than any other theory. Superinfection in animals 
not only takes a chronic course, but is accompanied by a definite 
tendency upon the part of the tissues to throw off the infection. 
It would seem that the specific cellular defense is such that only 
by massive inoculation can further infection occur. This I have 
discussed elsewhere in these pages. From within, however, the 
case is different. Bacilli which escape from the foci which al- 
ready exist within the body, find themselves already within the 
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tissues and are not compelled to make an entrance before infec- 
tion can occur. They escape now and then from the foci of in- 
fection in large numbers,—numbers too large to be successfully 
combatted by the existing protective elements. Under such 
conditions metastatic infection can occur. We can conceive 
of a condition arising whereby the adult, through close personal 
contact with an open case of tuberculosis, might develop an exo- 
genic infection in spite of marked specific cellular defense. That 
this does not occur often, however, we are led to believe from 
our study of the behavior of tubercle bacilli which escape from 
open lesions in the lung and pass down over the bronchial 
mucous membrane; or, in case of swallowing, over the intestinal 
mucous membrane. These mucous membranes offer marked re- 
sistance. It is only after prolonged contact under conditions 
which tend to lower the defense of the patient, that we have sur- 
face ulcerations in such tissues as the larynx, trachea, and in- 
testinal tract. From this observation, also from the observation 
of animal experiments, as well as from our theoretical considera- 
tions, we are led to believe that adults are exposed to very little 
danger in a casual association with patients who are suffering 
from open tuberculosis; consequently, we are led to believe that 
the tuberculous patient in the general hospital, even in the open 
ward, is not a danger to the other inmates of the institution. 

Practical proof of this conelusion is found in all institutions 
where tuberculous patients are treated. The attendants of these 
institutions, instead of being prone to infection, seem to show 
even a smaller number of infections than occur in human beings 
generally. The same is true of the laryngologist who deals with 
tuberculosis of the larynx. The same has been shown in mar- 
riage, where one or other of the parties is infected with tubercu- 
losis. Considering the great number of cases of tuberculosis, 
infection in the other spouse is exceedingly uncommon. This 
observation goes back prior to the time that we used intelligent 
measures for the prevention of the spread of the disease; prior 
to the time when the cause of tuberculosis was known; even 
prior to the time that care was exercised in the disposal of 
sputum, and when not even ordinary precautions were taken to 
prevent the soiling of furniture and clothing by sputum. 

From this, we are led to believe that with the observation of 
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modern precautions, including careful personal hygiene, as well 
as hygiene in the hospital, there is no danger to the inmates 
should a tuberculous individual occupy the same ward. This 
belief, however, should not be taken to warrant any relaxation 
in our hygienic measures. Every precaution should be taken to 
destroy the bacillary discharges and to reduce the danger to 
a minimum. Washing of the room and disinfection should be 
carried out to the fullest extent possible. 

Phthisiophobia.—Phthisiophobia is a modern disease. It af- 
fects alike both those who have tuberculosis and refuse to accept 
it, and those who are not infected. Phthisiophobia is based on 
ignorance. Sufficient knowledge of tuberculosis and the tuber- 
culous patient would remove it or make it assume an intelligent 
form. The fear of tuberculosis results from the teaching that 
tuberculosis is an infectious disease. When people learn this they 
do not go further and learn that the infection is one of mild 
degree, and that the greatest danger of infection is in childhood, 
prior to the time that the individual has developed a specific re- 
sistance to the bacillus. On learning that it is infectious, they 
class it at once with smallpox, scarlet fever, diphtheria, and other 
infectious diseases that they know. 

To prove that tuberculosis is either a very mild infection, or 
that the human being is enabled to withstand repeated inocula- 
tions of bacilli, it is only necessary to bear in mind that each 
patient who dies of tuberculosis is ill of open tuberculosis 
on an average of three or four years, and that during this time 
bacilli are expectorated ranging in numbers from a few thousand 
to many millions, even billions, during each day. It requires 
only a few tubercle bacilli, if they are inoculated into an in- 
dividual at the right time and under the right circumstances, 
to produce infection, yet, in spite of all this pouring out of 
bacilli during many months and many years, the number of 
deaths from tuberculosis is gradually decreasing. We cannot 
say that the number of infections is decreasing; but, through 
hygienic measures, better living, a better understanding of the 
life history of the disease, tuberculosis, we are removing the 
child to a certain extent from the danger of severe infection; and 
improving the general resisting power of individuals in general 
so that fewer patients develop active clinical tuberculosis. These 
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facts indicate that tuberculosis is not so severely infectious as 
to make us shun those who are unfortunate enough to suffer 
from the clinical disease. 

An intelligent effort should be made to place the infectious- 
ness of tuberculosis before the public in the right way. It is a 
communicable disease. It is communicated by one who has the 
disease to one who has not, probably most widely during the first. 
few years of life. The only source of human infection is the 
discharges from the tuberculous ulcers, principally those in the 
lung. It is also communicated through infected milk. Care 
on the part of the tuberculous patient takes away most of the 
danger of infection and the removing of the child from the 
tuberculous environment, and withholding from him milk that 
is infected, will take away the greatest source of danger. The 
child will probably become infected anyway, even though these 
three greatest sources of danger are removed; but the infection 
will be so gradual, and the numbers of bacilli will be compara- 
tively so small, that the resultant infections will be eventually 
overcome by the defensive forces of the child. Thus, healing will 
result after infection has stimulated the body cells to the produc- 
tion of specific defense. 

There is no danger from the breath of the tuberculous patient. 
There is no danger from being in a room with hin, if he is care- 
ful, and particularly is there no danger in being in the open air 
with him. 

Physicians spread phthisiophobia. Some of the worst in- 
stances of phthisiophobia that have come under my notice have 
been those which were stimulated by physicians. Many physi- 
cians, when they suspect tuberculosis in a patient, instead of 
being honest and telling him that he has the disease, tell him 
‘the is threatened with the disease,’’ and that ‘‘he must not go 
near tuberculous patients, lest he become infected.’’ The result 
is that such patients fear to come in contact with anyone who 
might have the disease; when, very often, they themselves, are 
infecting their children and the children of their friends. 
Phthisiophobia can best be overcome through the teachings of 
the medical profession, and it is well for them to start in their 
own ranks. 


CHAPTER L. 
TUBERCULOSIS CLINIC. 


In the following pages I have attempted to illustrate many of 
the important facts related to clinical tuberculosis. In order to 
do this I have chosen patients representing various types of the 
disease and many of the common complications met in practice. 
I have not attempted to choose favorable cases, but have taken 
the common types. We often learn more from patients who die 
than those who live, so I have chosen several who went on to 
death, some of whom were examined postmortem. I have dis- 
cussed these cases particularly from the following standpoints: 

1. The relationship of the clinical history prior to the time 
that the disease was recognized to the diagnosis. In this I have 
endeavored to point out the errors and shortcomings in diagnosis, 
and the mistaken advice which was often given to the patient. 

2. I have discussed the examination of the patient detailing 
the results of inspection and palpation, as well as the results ob- 
tained on percussion and auscultation. In this manner I have 
endeavored to impress upon the reader the importance of inspec- 
tion and palpation and show how by these methods alone a diag- 
nosis can be made in patients suffering from tuberculosis. In 
this manner I have hoped to emphasize important but neglected 
diagnostic measures. 

3. Ihave endeavored to describe the course of the disease dur- 
ing treatment and to show the relationship between the pathology 
and the clinical symptoms as presented. I have tried to give the 
reader a comprehensive view of what clinical tuberculosis means, 
as illustrated during the course of observation. While the com- 
plete visualization of the pathological changes in a lung in ad- 
vanced tuberculosis is impossible, yet it is necessary for the cli- 
nician to strive toward this end. 

4. I have discussed the treatment of the disease and its com- 
plications with the hope that this might aid those who have not 
yet had great experience in treating this disease to a better un- 
derstanding of the therapeutic principles employed. 
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In order to obtain most value from these illustrative cases, the 
reader should study the appended charts and follow the tempera- 
ture and pulse curves closely; particularly is this necessary while 
reading the paragraphs on ‘‘Course of Disease During Treat- 
ment.’’ At the lower margin of the charts is appended the 
dosage of tuberculin. It will be noticed that I use the combina- 
tion of letters and figures as suggested on page 361, Chapter XL, 
Volume II. The important clinical notes are also written in the 
charts. While there are many other notes that might have been 
attached, yet it seems better only to append notes of the more 
important symptoms and complications to the temperature and 
pulse curves. 

The figures representing the chests and those showing the 
temperature and pulse will be found at the end of each ease. 
The upper curve is that of the pulse, the lower that of the tem- 
perature, the same as in all other charts throughout the work. 


CASE 2668. 


CHRONIC FIBROID TUBERCULOSIS OF HILUS AND RIGHT 
LUNG IN PATIENT OF NEURASTHENIC TYPE; LONG 
DELAYED DIAGNOSIS; ARRESTMENT OF PROCESS; 
MARKED IMPROVEMENT IN NERVE TONE. OB- 
SERVED FROM APRIL 30, 1915, TO JANUARY 14, 1916. 


A Discussion oF: THE IMPORTANCE OF FREQUENT AND REPEATED 
Cotps as A Symptom or ACTIVE TUBERCULOSIS; THE EFFECT OF 
PROLONGED SEMIQUIESCENT TUBERCULOSIS UPON THE PHYSICAL 
DEVELOPMENT AND NERVOUS STABILITY OF THE PATIENT; TUBER- 
CULOSIS AND NEURASTHENIA ; TREATMENT OF THE NEURASTHENIC 
PATIENT; AND THE RELATIONSHIP OF THE TEMPERATURE CURVE 
TO PATHOLOGICAL HEALING. 


Case 2668.—Teacher. Age 28. Entered the institution April 
30, 1918. 

Family History.—Mother died in childbirth. Father died at 
the age of fifty-six of arteriosclerosis. 

Personal History.—Never strong. Had typhoid fever at the 
age of 10. Usual diseases of childhood. Menstruation normal 
for first few years. 

Tuberculous History.—During the past twelve years the pa- 
tient has suffered from protracted colds each winter. These 
have become more marked and more chronic during recent years. 
She has suffered considerably from malaise, and lack of endur- 
ance, and an increasing inability to do her work. There has been 
slight disturbance in appetite, although it was always capricious. 
Hoarseness has been a very common symptom, with some tickling 
in the larynx and tendeney to cough. Attacks of bronchitis 
have been frequent, sometimes starting in the chest, at other 
times starting as a rhinitis, or laryngitis, and ending as a 
bronchitis. 


These symptoms may be classified, according to their etiology, 
as follows: 
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SYMPTOMS DUE TO 


Toxemia Reflex Tuberculous process 
Stimulation per se 
Malaise Hoarseness Tuberculous bronchitis 
Lack of endurance Tickling in larynx 
Nervous instability Cough 
Capricious appetite Pain in shoulder 


Suffered from loss of 
weight at times, but 
not regularly 


Examination.—The patient was of the asthenic type, tall and 
slender, lacking both in nerve and physical force. Temperature 
normal, pulse between 75 and 85. Blood pressure 130 right, and 
123 left. Bowels regular. 

Condition of the Muscles and Subcutaneous Tissue——The con- 
dition of the muscles and subcutaneous tissue is shown in the 
following table in which the — sign is used to indicate degener- 
ation, and the + to indicate spasm. The degree of spasm and 
degeneration is indicated by the number of signs; one, meaning 
slight; two marked, and three very marked. 


RIGHT LEFT 
Degeneration | Spasm | Degeneration | Spasm 
Sternocleidomastoideus — + 
Pectoralis —_—— 

Trapezius _— + 
Levator anguli scapule| — ae as 
Degenerated subcutane- | Marked tothird 3 
‘ous tissue rib anterior- 
ly, and mid- 
dle of scapula 
Lessened motion. Slight, particu- 
larly over 
the apex 


*The marked spasm of the left levator anguli scapula was irregular and did not cor- 
respond with other conditions found. The cause of this was occupational. The patient had 
been driving a Ford and cranking it with her left arm. A very common cause of in- 
creased tone in the levator anguli scapule is cranking an automobile, playing tennis, using 
dumb-bells, or some other such exercise, which causes an unusual use of this muscle. This 
must always be taken into consideration in determining whether or not the cause of the 
spasm is occupational or pathological. When this muscle alone is the seat of spasm, oc- 
cupational influences should be considered rather than pathological change. 


= 


Deep Palpation.—Ricut.—Anteriorly—Moderate degree of in- 
creased resistance above the third rib. Posteriorly—Same to spine 
of scapula. Lerr.—Nothing abnormal. The outlines of the heart 
were shown in their normal position. 
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Suggested Diagnosis from Inspection and Palpation—From the 
fact that the muscles and subcutaneous tissue were both de- 
generated over the right apex, which shows increased density 
on deep palpation, we infer that this area is the seat of an old 
chronic inflammation. From the fact that the muscles are 
slightly in spasm, we infer that, at the present time, it is slightly 
active. 

Percussion.—Ricut.—Anteriorly—Slight impairment to the 
third rib. Posteriorly—Same to spine of scapula. Lerr.—Noth- 
ing abnormal. 

Auscultation.—Ricut.—Anteriorly.—Slightly harsh inspiration, 
with prolonged expiration in the upper portion above the third 
rib. Posteriorly—Same to spine of scapula. The breathing was 
also impeded, the air not entering as freely as on the left. 

Examination of Other Organs.—Slight pharyngitis; marked 
right dorsal and left lumbar scoliosis. 


Sputum: No sputum 

Urine: Quantity 2850 c.c. 
Albumin negative 
Sugar negative 
Diazo negative 
Indican slight 
8S. G. 1013 

Blood: Hemoglobin 85% 


Leucoecytes 6550 


Diagnosis.—Old chronic fibroid tuberculosis of the right apex, 
which has repeatedly been the seat of slight activity during the 
past twelve years. At the persent time the condition is not 
wholly quiescent. Fig. 142 is a chart showing the character of 
the lesion in this case. (See end of description.) 

Prognosis.—The prognosis, from the standpoint of arresting 
the tuberculous process, is good. The interesting question, how- 
ever, from the standpoint of prognosis, is the ultimate efficiency 
of the patient. Owing to the fact that the condition of ill health 
has existed so long, the probabilities are that she cannot be re- 
stored to more than three-fourths of her efficiency. 

Analysis of the Case—tThis patient represents a very common 
type met with in our daily practice. Owing to the fact that no 
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organic lesion has been previously found; and owing to the lack 
of appreciation on the part of the profession of the importance 
of functional derangements, this patient was allowed to drift 
from year to year, gradually losing weight and efficiency, and 
becoming pessimistic as to her future usefulness. As a profes- 
sion, we are alive to the importance of diseases in the upper 
air passages as etiological factors in the production of frequent 
and protracted colds. We are not, however, sufficiently alive to 
the fact that these are often caused by an inflammation of the 
bronchial glands or to disease within the lung itself. Any pa- 
tient who is below par in nervous and physical strength, and 
who is continuously suffering from protracted colds, should have 
the mediastinal glands and the lung carefully investigated. The 
patient who suffers from repeated attacks of ‘‘colds,’’ which 
always end up with cough and bronchitis, in the majority of 
cases, is suffering from a pathological condition of the bronchi 
or pulmonary tissue itself. The most common underlying path- 
ology is that due to tuberculosis. 

The nature of these attacks in this patient should have been 
suspected from the fact that each one was accompanied by symp- 
toms of mild toxemia. The patient suffered from malaise, lack of 
endurance, instability of the nervous system, altered appetite, 
and some loss of weight. She found that she could not carry 
on her work. Temperature was not taken. Had it been taken a 
slight rise would probably have been found. 

Such a picture is indicative of something serious, particularly 
when it is being repeated time after time. The most common cause 
for such is pulmonary tuberculosis. In this case this should have 
been all the more easy of detection because of the presence of 
the reflex group of symptoms pointing to the larynx,—hoarse- 
ness, tickling in the larynx with cough. The combination of 
symptoms belonging to all three etiological groups should leave 
no hesitancy on the part of the examiner in making a diagnosis 
of pulmonary tuberculosis. The effect of this tuberculous process 
which, now and then, over a period of twelve years, had exhibited 
activity has been very marked in its reduction of the efficiency of 
this patient. Toxemia shows itself most markedly upon the 
nervous system. It exerts its influence upon the central nerve 
cells of the entire nervous system and produces an irritability 
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which, later, leads to exhaustion. It particularly, as I have 
discussed elsewhere in these pages, influences the sympathetic 
nervous system, causing a continuous inhibition of function upon 
the part of important viscera, interfering greatly with metabol- 
ism. This patient was gradually becoming a hopeless neuras- 
thenie invalid. 

This type of individual is frequently met in daily practice, 
and the influence of tuberculosis in producing this condition 
must always be borne in mind. 

Course of the Disease During Treatment.—An idea of the 
course of the disease as illustrated by the temperature and pulse 
curves may be obtained from Fig. 143. To produce a favorable 
result in the treatment of this type of patient is very important 
from the standpoint of future usefulness. It is not only our 
purpose to bring about an arrestment of the tuberculous disease, 
but we must, as far as lies within our power, restore this pa- 
tient’s efficiency. We must appreciate the fatigue from which 
the nerve cells have suffered, and give them a chance for recuper- 
ation; because, through this alone, can we bring about an ulti- 
mately satisfactory improvement in the physical strength and en- 
durance of the patient. (Figure at end of description.) 

My method of handling such a case as this is: first, I explain 
to the patient, carefully and systematically, the cause of the 
condition from which he, or she, suffers. Patients of this type 
suffer from pains; they have nervous instability; they become 
worried, discontented, and unhappy upon the least provocation. 
They are often sensitive and easily hurt. They fail to sleep as 
well as they should. In short, they manifest a train of symptoms 
which shows nerve energy exerted, not only inefficiently, but in 
wrong directions. They come to the place where they do not 
think correctly; they interpret wrongly; and, consequently, are 
greatly hampered in their work. It is important to overcome 
all of this, if we are to restore the patient. 

To aid a patient who is suffering from nerve exhaustion it is 
necessary, first; to gain his or her confidence. I explained the 
situation to this patient in the following manner, which is some- 
what crude, but which, at the same time, helped her to see what 
we were attempting to do and the necessity of following out a 
carefully planned program. 
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I told her that her nervous system was undermined, as a re- 
sult of long continued irritation. This irritation had come from 
many sources. Part of it was due to toxins from various sources, 
one source of which was the tuberculous focus in the lung, which 
had thrown out toxins at intervals over a prolonged period 
of time. These had exerted their influence upon the cells of the 
central nervous system and had left them in an irritable con- 
dition. The patient had also suffered greatly from various de- 
pressing conditions such as disappointment, discouragement, and 
anxiety about her future welfare. I explained to her how these 
depressive emotions are also expressed on the central nerve 
cells. Toxins and depressive emotions particularly influence the 
sympathetic nervous system; and when this is stimulated over 
a prolonged period of time there results a general inhibition 
of the patient’s conservative forces. Resulting from this pro- 
longed stimulation the nerve cells had become so irritable that 
nerve action was unstable. Mental impressions were wrongly 
interpreted and motor and sensory impulses expressed them- 
selves wrongly. The threshold of response for the nerve impulse 
had been lowered so that nerve action resulted at insufficient 
stimulation. This I explained graphically, as follows: 

If we consider that it requires 100 per cent impulse to liberate 
nerve energy from a nerve cell under normal conditions, when 
these nerve cells become irritable and the threshold of response 
is lowered, nerve energy may be discharged at any point below 
100 per cent. It may be at 75, it may be at 50; or, in extremely 
nervous individuals, it may be at 25 per cent. The result of 
this is that these patients have painful sensations with slight 
irritations which would not be recognizable if their nerve balance 
was normal. They are influenced wrongly by the sensory impres- 
sions which come to them. Even their methods of interpreta- 
tion become altered and they fail to think straight. The whole 
nervous and psychical being is irritable and unreliable in its 
action. They are discouraged easily, and become worried and 
discontented when they would not, if their nervous equilibrium 
was not disturbed. 

After giving this explanation, the next important step is to 
convince the patient that this condition can be changed. The 
fact that it can be changed is particularly impressed upon the 
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patient by showing him or her that the condition has been 
brought about by many different forces, some of which are partly, 
or wholly, possible of control. One cannot, under such circum- 
stances, promise to restore the patient to 100 per cent efficiency; 
but, in a very large percentage of cases sufficient irritation can 
be removed so that if the patient will give up the time to treat- 
ment, and follow out the program with a sufficient degree of 
intelligence and cooperation, a degree of nerve balance will be 
eventually attained which will greatly improve the patient’s 
reactive powers, even though a high state of efficiency cannot 
be attained. 

In the treatment of this patient, the influence of hopeful sug- 
gestion was soon seen. While at first she was inclined to feel 
more or less doubtful, and during one or two periods during 
treatment she lost courage and faith, yet this was quickly re- 
stored by the fact that she could see, when her case was carefully 
analyzed for her, that she was improving. 

Rest is a big factor in these cases,—not only physical rest, but 
nerve rest. While I permitted her to do a certain amount of 
reading, sewing, and crocheting, and work of this kind, yet I 
made it a rule that she must never work to the point of tir- 
ing. It is well known that patients suffering from a condition 
like this tire easily both mentally and physically. It is just as es- 
sential not to have the patient tire in trying to restore a stable 
nervous system, as it is when attempting to restore a normal 
physical condition. The bowels must be looked after carefully 
so that no stasis with toxemia results from this source. Rest, 
together with good food and tuberculin, adds greatly to the 
psychotherapeutie handling of cases of this kind. Water and 
sun baths, carefully suited to the patient, also aid in improving 
metabolie activity. 

As the treatment progresses the action of the toxins from the 
tuberculous focus gradually becomes lessened. The nerve cells 
are relieved to that extent. Better assimilation and improved 
elimination soon add their part, which also influences the nerve 
cells favorably. Hope and encouragement take the place of 
worry and disappointment and this relieves the constant inhibit- 
ing influence of these depressive emotions upon the sympathetic 
nervous system. As the irritation of the nerve cells becomes less, 
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they recover tone. In this case, the patient soon had less pain; 
less anxiety; less inclination to worry; and felt more hopeful. 
Her digestion improved. She put on nearly twelve pounds in 
weight. The nervous system showed less irritability and all the 
functions of the body were carried on in a more satisfactory 
manner, 

The influence of the therapy can be seen in the temperature 
charts. The nervous influences are shown very markedly upon 
the pulse and temperature during the early period of her treat- 
ment. It will be seen that the first two months showed a very 
marked irregularity. During the second month the pulse rate 
became more regular; during the third month still more regular; 
and, from that time on, until the middle of October, a very 
satisfactory condition in both pulse and temperature was 
maintained. 

Regarding the temperature it must be said that at no time 
was there any rise above the normal for more than a few days 
at a time, after the patient was put to bed. In regard to the 
temperature I would further like to call attention to the men- 
strual wave. An examination of the charts throughout will 
show that, for the most part, the temperature as a whole, was 
about one-half degree higher during some portion of the two 
weeks preceding menstruation than it was during the two weeks 
following. This rise, as I have explained elsewhere (Vol. I, page 
195), is due to the vasomotor stimulation by the internal secretion 
produced by the ovary during the premenstrual period. 

It will further be noticed that her weight on entering the insti- 
tution was 123 pounds. At the beginning of the third month, 
July 5th, which was the first time that she was allowed to be 
up long enough to be weighed, she still weighed 123 pounds. 
Thus, she had gained no weight during this period. She had, 
however, secured a general stability of temperature and pulse, 
a general relief from nervous irritability, and a freedom from 
all other symptoms. A gradual increase in weight then took place. 
By the end of July she had reached 128 pounds. Her weight 
inereased up to 130 pounds and then dropped a little later. By 
the 10th of October she weighed 134% pounds. 

From this time on there was a disturbance noted in pulse and 
temperature. Neither was quite as regular as before. The pa- 
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tient also lost several pounds in weight. This was due to the 
fact that we were attempting to correct her scoliosis. In order 
to do so, she was going to Los Angeles once or twice a week to 
see an orthopedist; and, at the same time, she was wearing a 
brace. The effect of this can be seen readily. She became 
more irritable, she lost in weight, and showed a generally increased 
nerve irritation. It was a mistake to undertake treatment of 
this kind at this time. This patient should have had a complete 
rest during the entire period that she was in the institution. 
Had she obtained this she would have left the institution after 
her stay of a little more than eight months with a much more 
stable nervous system than she had acquired; at the same time, 
when she left, she went away in a splendid condition. She has 
continued her orthopedic treatment during the past year, and 
her efficiency is very much above what it formerly was, or what 
we had even hoped that it might be. This patient should event- 
ually be restored to a very satisfactory degree of efficiency, al- 
though it has taken two years of time to bring her thus far. 
She illustrates graphically the result of ten years’ irritation 
from the tubercle bacillus. 

In the employment of tuberculin in this case, I did not push 
the dosage as fast as I usually do. This was on aecount of the 
fact that the patient was markedly nervous. It will be noticed 
that instead of increasing from .0001 mg. to .001 mg. P.V., I gave 
her .0005 and then .001 mg., then .005 mg., then .007 mg., then .009 
mg., and then .01 mg. Under ordinary circumstances, in a case 
with no more activity than she manifested, I would have attained 
a dosage of .01 P.V. within thirty days. After I reached .01 mg. 
with her I went very slowly. Everything was going satisfac- 
torily. ‘The stimulation seemed to be sufficient and the response 
satisfactory, so I continued with this preparation at intervals 
of two weeks until the end of treatment. P.V. is made from 
a very virulent culture of tubercle bacilli; and, consequently, 
cannot be given in as large doses as many other preparations. 

The Result of Treatment.—As a result of treatment this pa- 
tient secured an arrestment of her tuberculous process; a be- 
ginning of the correction of a marked nervous instability, and — 
had her efficiency restored to a comparatively high degree. 


Fig. 142.Charts of chest, Case 2668. 
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Laboratory Examination at Termination of Treatment.— 


Sputum: 


Urine: 


Date 
Quantity 


Date 

Quantity (24 hrs.) 
Serum albumin 
Serum globulin 
Sugar 

Diazo 

Indican 

Specific gravity 


Dee. 4, 1915 
None 


Dec. 3, 1915 
2150 
negative 
negative 
negative 
negative 
normal 

1016 


CASE 2635. 


MODERATELY ADVANCED: SLIGHT CASEATION; NO 
COMPLICATIONS; ARRESTED. OBSERVED FROM AU- 
GUST 23, 1914, TO MARCH 29, 1915. 


In WHIcH ARE DISCUSSED: PLEURISY AS AN EARLY SYMPTOM OF 
AcTIVE TUBERCULOSIS; THE RELATIVE IMPORTANCE OF DIFFER- 
ENT ErioLocicaL Grours or SympromMs; IMPORTANCE OF REST 
AS A THERAPEUTIC MEASURE; REFLEX MuscLE SPASM AS A SIGN 
or PaTHoLoGIcAL HEALING; AND RELATIVE CHANCES OF SUCH A 
PaATIENT’S RECOVERY. 


Case 2635.—Merchant. Age 29. Entered the sanatorium 
August 23, 1914. 

Family History.—Father, age 60, living and well. Mother died 
of tuberculosis when the patient was fifteen years old, after an 
illness of one year. 

Personal History.—Patient enjoyed good health as a child. 
Had pertussus and measles when eight years old. Student until 
twenty-three. Has worked in a store since. 

Tuberculous History.—Pleurisy five years ago at right base. 
At Christmas time, 1913, the patient had a cold from which he 
failed to recover quickly. Had another similar attack in March, 
and numerous others since. From Christmas on he suffered 
more or less from malaise, lack of endurance, nervous instability. 
Hoarseness also appeared with these colds, with some tickling 
in the throat, and cough. Expectoration began in May, 1914. 
Bacilli were found in the sputum one week prior to the time of 
entrance. These symptoms may be classified according to their 
etiology as follows: 


SYMPTOMS DUE TO 


aeaes Reflex Tuberculous Process 
z Stimulation per se 

Malaise Tickling in throat Pleurisy 
Lack of endurance Cough Tuberculous bronchitis 
Nervous instability Sputum, bacillus-bear- 
Digestive disturbance ing 
Slight loss in weight 
Slight temperature 
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Examination.—General appearance good. Temperature nor- 
mal. Pulse between 60 and 70. Blood pressure right 142, left 
146. Sleeping well, bowels regular. 

Condition of the Muscles and Subcutaneous Tissue—The con- 
dition of the muscles and subcutaneous tissue is shown in the 
following table in which the — sign is used to indicate degener- 
ation, and the + to indicate spasm. The degree of spasm and 
degeneration is indicated by the number of signs; one, mean- 
ing slight; two, marked; and three, very marked. 


RIGHT LEFT 
Degeneration | Spasm | Degeneration Spasm 
Sternocleidomastoideus — + apiete 
Pectoralis — aoe & 
Trapezius — a =k 
Levator anguli scapule| — Seen 
Rhomboidei 
Degenerated subcutane-|To third rib 
ous tissue and spine of 
seapula pos- 
teriorly 
Lessened motion. Marked 


Paipation of Total Resistance—Ricut.—A nteriorly.—Slightly 
inereased resistance to the second rib. Posterioriy.—Slightly in- 
creased resistance to the spine of the scapula. Lerr.—Anteriorly.— 
Moderately increased resistance to the third rib. Posteriorly—Mod- 
erately increased resistance to the middle of the scapula. Borders 
of the heart are normal. 

Suggested Diagnosis from Inspection and Palpation.—Old le- 
sion in upper portion of the right lung, with slight activity 
extending from the apex to the second rib anteriorly, and the 
spine of the scapula posteriorly. A more recent lesion in the 
upper part of the left lung extending to the third rib anteriorly 
and the middle of the scapula posteriorly. 

Percussion.—Ricut.—A nteriorly—Slight impairment to the sec- 
ond rib. Posteriorly—Slight impairment to the spine of the 
scapula. Lerr.—Anteriorly—Moderate dullness to the third rib. 
Posteriorly—Moderate dullness to the middle of the scapula. 

Auscultation—Ricut.—A nteriorly—Slightly rough harsh in- 
spiration, with harsh prolonged expiration to the second rib. 
Posteriorly—Same to the spine of the scapula. Lerr.—aAnéeri- 
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orly——Rough harsh inspiration with prolonged expiration to the 

third rib with moderate numbers of medium rales. Posteriorly.— 

Rough harsh inspiration with prolonged expiration and weak 

breath sounds to the middle of the scapula. A few indistinct 

medium rales were heard on coughing above the spine of the scapula. 
Laboratory Report.— 


Sputum: Date Aug, 24, 1914 
Quantity 33 ©¢.¢. 
Bacilli 10 to the field 

Urine: Quantity 3150 c¢.¢. 
Albumin negative 
Sugar negative 
Diazo negative 
Indican normal 
sa Se 1009 

Blood: Hemoglobin 90 per cent 
Leucoeytes 7900 


Von Pirquet Tuberculin Test—Prompt reaction to 100 per 
cent Koch’s Old Tuberculin, reaching its maximum 114 em. in 
twelve hours; very marked in twenty-four hours, and fading 
in forty-eight hours. 

Diagnosis—Old focus, with slight activity in upper por- 
tion of right lung. New extension, with the beginning of nec- 
rosis, occupying the upper two-thirds of the upper lobe, and the 
apex of the lower lobe of the left lung. The character of the 
lesion may be inferred from Fig. 144, at end of description. 

Prognosis.—Under ordinary circumstances, the probabilities 
are that the disease would have continued to spread and in a 
short time the patient would have presented large foci of soften- 
ing and excavation; but under rest and proper treatment his 
chances of arrestment were good. 

Analysis of the Case.—This patient emphasizes the impor- 
tance of pleurisy as an early symptom of pulmonary tuberculosis. 
Five years prior to the time that he manifested his clinical symp- 
toms he had pleurisy at the right base. Pleurisy, as I have in- 
sisted in other places, is tuberculosis of the pleura, and shows 
that there is an open focus somewhere in the body from which 
bacilli are escaping. It is a metastasis from an active lesion 
and means active tuberculosis just as much as it would were it 
deep in the lung, in the kidney, in the meninges, or any other 
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organ. The fact that tuberculous pleurisy is not immediately 
followed by active disease leads us to minimize its importance. 
Every patient who shows pleurisy of tuberculous origin,—and 
most of them are of that type, whether they are accompanied 
by effusion or not—should be given the same advice as though 
we had found an active tuberculous lesion elsewhere. The next 
important feature in diagnosis in this case was, repeated and 
protracted colds,—tuberculous bronchitis,—which started at 
Christmas time. Hight months prior to the time that the patient 
entered the sanatorium the protracted colds were due to active 
tuberculosis in the lung. This patient, prior to the time that 
he entered the sanatorium, had three symptoms which I class 
as belonging to the tuberculous process per se,—pleurisy, fre- 
quent and protracted colds, and sputum. This patient had lost 
only a few pounds in weight. When entering the institution he 
was within two pounds of his normal. On numerous occasions he 
had shown symptoms produced by the toxins, such as malaise, 
lack of endurance, nervous instability, and slight temperature. 
Those of reflex origin, such as hoarseness, tickling in the throat, 
and cough were also present; so this patient had symptoms of 
each of the important groups, which should have made the diag- 
nosis quite definite. The diagnosis of pulmonary tuberculosis 
was quite clear in the case even without physical findings. 

In forming our opinion of the value of symptoms, we must 
not forget that those belonging to the tuberculous process per 
se are the most valuable because each of them means active 
tuberculosis, without question. Those due to toxemia can be 
produced by other forms of toxemia; but, where they are associ- 
ated with others of the reflex group, and that group belonging 
to the tuberculous process per se, there can be no question. The 
reflex symptoms in this ease all pointed to the larynx; but the 
fact that there were symptoms of the other groups present, 
showed definitely that the larynx was probably only reflexly 
affected. The fact that his ‘‘colds’’ were repeated, that he had 
one attack of bronchitis after another, is largely explained 
by the existence of the lesion found at the time of examination. 
During this period the disease was spreading, and the amount of 
necrosis and caseation was increasing, and the patient’s chances 


of cure were gradually disappearing. 
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Course of the Disease During Treatment.—The temperature 
and pulse records of this case are shown in Fig. 145. The pa- 
tient entered the institution and was put to bed at once. I wish 
to insist upon the importance of rest in all patients who are 
suffering, or who have been recently suffering, from active symp- 
toms of tuberculosis. This patient was within two pounds of 
his normal weight and weighed 170 at the time of entering the 
institution. It might be thought that rest under such circum- 
stances would not be necessary, particularly since he was not 
showing a rise of temperature and increased pulse rate; but 
experience shows that rest is one of the most important methods 
of treating these cases. Had he continued walking around, and 
exerting himself, the probabilities are that there would have been 
further extension with breaking down before healing would have 
occurred, if it occurred at all. (See chart at end of description.) 

It is also essential in treating patients who are in the more 
favorable stage for cure, and in whom the disease has not yet 
made marked inroads upon the general physical strength, to 
employ some method by which one can secure their cooperation. 
If the physician can impress upon the patient the fact that the 
disease is so serious that it is necessary for him to follow a 
earefully outlined program, a very important psychical influence 
has been exerted, which will greatly aid both the physician and 
patient in carrying out the treatment. 

In the eight months prior to the time that this patient en- 
tered the institution his disease had probably extended from a 
small beginning in the left lung, to an involvement equal to 
nearly half of his lung area on the left side. This shows the 
danger that was threatening him. By putting the patient at 
rest in the open air, giving him good food, without stuffing, and 
giving him the hope and encouragement of making a recovery, 
the conditions were ideal for building up his resisting power. 
He was given sun baths, cold morning sponges, and tuberculin. 

While there was no particular rise in temperature, yet care- 
ful observation will show that there were slight waves in the 
temperature during the first three months of his stay in the 
institution,—one appearing the latter part of the first month; 
the second, the latter part of the second month; and the third, 
about the middle of the third month. Then, following this, the 
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temperature curve became more steady and continued so during 
his stay in the institution. The only rise after this was noticed 
in the middle of March, but that was due to a sudden spell of 
warm. weather. 

Aside from the measures which I have mentioned for the 
building up of the patient’s resistance, this patient was put 
upon tuberculin at once, as will be seen, and was kept on it 
during his entire stay in the institution. The beginning doses 
were small, but the amount was progressively increased, the 
interval between doses was gradually lengthened, the intervals 
varied from two days in the beginning to two weeks at the last. 

This type of case is often most difficult to handle successfully 
particularly. because of the fact that the patient looks and feels 
well. It is, at times, extremely difficult to impress upon the 
patient the importance of rest and care, when he feels so well 
and shows so few symptoms. The laboratory report, however, 
showed the continuance of the presence of bacilli during the first 
six months of the patient’s stay in the institution. After that 
they disappeared. He had very little cough. There was 
a gradual decrease in the quantity of the sputum, from 30 c.c. 
per day to practically none in six months. 

If one follows the charts in this case he will see that they are 
all practically the same after the third month, the temperature 
remaining, for the most part, between 97° and 98°. The pulse 
was continuously between 60 and 70. Patients who show a 
pulse of this character, as a rule, are slightly vagotonie (Vol. I, 
page 200); and, for the most part, offer a good prognosis. 

This patient was kept in bed during the first two months. At 
the end of the second month he was allowed up for two or 
three hours a day and was, at that time, started upon sun baths, 
‘which were continued during his entire stay in the institution, 
which terminated on the 29th day of March, 1915. 

Termination of the Case.—This patient secured an arrestment 
of his trouble, leaving the sanatorium after a stay of seven 
months, with normal temperature, normal pulse, no sputum, and 
free from any symptom of the disease. The apical muscles, 
especially the sternocleidomastoideus, trapezius, and levator an- 
guli scapulae on the left side, however, showed that there was 
still a slight inflammation in the lung. This is extremely im- 
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portant as a sign and may be used as a method of determining 
whether or not an infiltration has gone on to the formation of 
sear tissue. All of the original symptoms belonging to each 
of the groups mentioned above had disappeared during the early 
months of treatment; but that does not mean that the patient 
was well. One of the most important lessons to learn is that it 
takes time for healing. No patient gets well in three or four 
months’ time, nor in six months’ time. The bacillus-bearing 
sputum had disappeared in the early part of the sixth month; 
but, from the reflex motor change in the apical muscles, it was 
evident that a pathological healing had not taken place at the 
time of the patient’s discharge from the institution. 

The patient returned again for examination and for two 
months’ further treatment in September, 1915. We found him 
still free from symptoms and the spasm of the muscles had al- 
most wholly disappeared. Lagging of the chest wall was also 
‘absent. From these facts we are led to infer that the infiltra- 
tion had largely been transformed to sear tissue and that the 
inflammatory condition had almost wholly disappeared. 


Laboratory Examination at Termination of Treatment.— 


Sputum: Date Feb. 19, 1915 
Quantity (24 hrs.) TG.¢; 
Bacilli negative 

Urine: Date March 22, 1915 
Quantity (24 hrs.) 2850 
Albumin negative 
Sugar negative 
Diazo negative 
Indican slightly increased 
Specific gravity 1011 


Comment.—tThis patient illustrates the treatment of one of the 
most hopeful of the moderately advanced cases. A careless let-alone 
policy would have undoubtedly led to disaster in this case; while 
a careful aggressive course, impressing the patient with the seri- 
ousness of his trouble, and securing his active and hearty co- 
operation, led to an arrestment, which has gone on to an appar- 
ent healing. It is difficult to determine what such a patient’s 
chances of cure are; but under a let-alone half-hearted policy, 
they would probably have been less than 50 per cent. 

Such patients as this usually receive the professional, as well 


Charts of chest, Case 2635. 


Fig. 144. 
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as the lay opinion that they are not sick enough to enter sana- 
toria or to undergo a strict program for cure. The result of 
such advice is disastrous in most instances. The chances of re- 
covery of a patient in this condition are no better than those of 
a patient suffering from acute pneumonia on the 5th or 6th day; 
one in the first week of typhoid, or one who is suffering from an 
acute attack of appendicitis. If tuberculosis is to be taken from 
the class of hopeless diseases these patients must receive the 
same careful treatment as would be afforded them were they 
ill of other serious diseases. 


CASE 2514. 


ILLUSTRATING ACUTE RAPIDLY FORMING FIBROSIS 
WITH LIMITED NECROSIS, GOING ON TO ARREST- 
MENT. OBSERVED FROM JULY 5, 1914, TO SEPTEM- 
BER 11, 1915. 


A Discussion oF: THE RELATION OF INFECTION TO THE EARLY 
Symproms or ACTIVE TUBERCULOSIS; THE METHOD OF APPLYING 
Rest AND ADJUSTING EXERCISE TO SEVERE CASES; THE PNEU- 
MONIC TYPE OF TEMPERATURE ; CHANGE TO RAPID FORMATION OF 
Frsrous Tissue; EFFEcT OF TUBERCULIN IN Toxic CASES WITH 
Fever; HELIOTHERAPY; PERIODS oF ACTIVITY CHARACTERISTIC 
OF TUBERCULOSIS, AND THEIR RELATIONSHIP TO THE PROGRESS 
OF THE DISEASE; THE PULSE CURVES AS INFLUENCED BY DE- 
PRESSIVE EMOTIONS; AND THE RELATIONSHIP BETWEEN INFLAM- 
MATION IN THE LUNG AND SLOW PULSE. 


Case 2514.—Bank Clerk—Age 23.—Entered the sanatorium 
July 5, 1914. 

Family History.—Father, living and well, age 55. Mother, 
living and well, age 48. 

Personal History.—The patient was a student until twenty 
years of age. Clerked in bank from that time until present ill- 
ness and had fairly good health. Had measles, pertussus, and 
severe enterocolitis when a child. Is said to have had cough for 
one year at the time of the enterocolitis, beginning at the age of 
three years. 

Tuberculous History.—Patient contracted ‘‘severe cold’’ in 
April, 1914, which was accompanied by much prostration, with 
fever and sweats, coughing, and some expectoration. The pa- 
tient remained away from work for a short time and then re- 
turned again. Six weeks later had a moderate hemorrhage. 
Lost about ten pounds in weight, from 115 to 105 pounds. 

The symptoms in this case could be tabulated according to 
their etiology, as follows: 
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SYMPTOMS DUE TO 


Toxemia Reflex Tuberculous Process 
Stimulation per se 
Malaise 


Cough Hemorrhage 
: Sputum 
Tuberculous bronchitis 


Lack of endurance 
Nervous instability 
Increased pulse 
Loss of weight 
Sweats 

Fever 


Examination—The patient’s general appearance was good. 
Temperature was 102° to 104°. Pulse 100. Blood pressure on 
the right 106, and on the left 104. 

Condition of the Muscles and Subcutaneous Tissue.—The con- 
dition of the muscles and subcutaneous tissue is shown in the 
following table in which the — sign is used to indicate degener- 
ation, and the + to indicate spasm. The degree of spasm and 
degeneration is indicated by the number of signs; one meaning 
slight; two marked, and three very marked. 


RIGHT LEFT 
Degeneration | Spasm | Degeneration | Spasm 
Sternocleidomastoideus — + + eee 
Pectoralis — ae 
(upper 
: fibers) 
proms ; : — + + J ef 
evator anguli scapule| — 
Bhomboidei” ee yee 
Degenerated subcutane-}To fourth rib 
‘ous tissue and spine of 
scapula pos- 
teriorly 
Lessened motion. Marked Slight 


Palpation of Total Resistance—Ricut.—A nteriorly Marked in- 
creased resistance over entire right side, particularly above the 
fourth rib. Posteriorly—Increased resistance to the lower angle 
of the scapula. Lerr.—Slightly increased resistance over the apex 
and an increased tension with decreased resistance over the re- 
maining portion of the left lung, indicative of emphysema. 

Suggested Diagnosis From Inspection and Palpation.—From 
the fact that there is lessened motion on both sides of the chest, I 
would infer that both sides are the seat of infiltration. From the 
fact that the right is more marked than the left, I would infer 
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that this side is either the seat of the more severe lesion or that 
pleural adhesions are present. From the fact that the sterno- 
cleidomastoideus, pectoralis, trapezius and levator anguli scap- 
ule, and the subcutaneous tissue and skin covering them on the 
right side are degenerated, I would infer that the right lung has 
been the seat of an old chronic infiltration. From the fact that 
these same muscles are in marked spasm, I would infer that at 
the present time this old focus is the seat of renewed activity. 
From the fact that the sternocleidomastoideus, pectoralis, trape- 
zius and levator anguli scapule on the left are in marked spasm, 
and that there is no degeneration either of the muscles or the 
soft tissues covering them, I would infer that there is a new 
lesion at the left apex which at the present time is active. 

Percussion.—Pereussion substantiated the findings on palpa- 
tion. RicHT.—Anteriorly.—Moderate dullness to the fourth rib. 
Posteriorly.—Moderate dullness to the lower angle of the scap- 
ula, and slight impairment below these levels to the base. 
Lert.—Anteriorly—Slight impairment of the note over the left 
apex to the second rib. Posteriorly.—Slight impairment of the 
note to the spine of the scapula, with hyperresonance over the 
remaining portion of the lung. — 

The heart was in normal position. 

Auscultation.—Ricut.—Anteriorly—Marked rough harsh in- 
spiration with rough harsh prolonged expiration and numerous 
medium rales to the fourth rib. Posteriorly—Same to lower 
angle of scapula, and slightly rough harsh weakened inspiration 
to the base. Lrrr.—Slightly rough inspiration at the left apex and 
slightly harsh inspiration with prolonged expiration over the 
entire left lung. 

Tuberculin Test.—Maximum reaction in twelve hours. 


Laboratory Examination.— 


Sputum: Date July 6, 1914 
Quantity (24 hrs.) 50 ¢.e. 
Bacilli, per field 2 

Urine: Quantity 1500 ¢.e. 
Albumin negative 
Diazo negative 
Sugar negative 
Indican 30 
8. G.. 1018 

Blood: Hemoglobin 85 


Lymphocytes 7500 
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Diagnosis.—Disseminated tuberculosis involving the entire 
right lung, the upper half being most severely infected. The proc- 
ess is of fibro-ulcerative type; the fibroid form being primary 
and having recently taken upon itself the ulcerative type. 
Severe degree of collateral inflammation. . Slight infiltration at 
left apex due to new involvement. The condition in this chest 
is shown in Fig. 146 at end of description. 

Prognosis.—The prognosis in this case seemed grave and de- 
eidedly unfavorable. 

Analysis of the Case.—From the standpoint of diagnosis this 
case represents a class which is not unusual, where the disease 
breaks down suddenly, taking upon itself grave symptoms with- 
out previous warning. This patient had never been very strong. 
The infection had extended to the apices sometime prior to this 
break down, but, from this history, we are unable to tell when 
this occurred, because he gives no symptoms. At no time can 
we point to definite symptoms of tuberculosis prior to the out- 
break in April, 1914. This history of suffering from stomach 
disturbance when a year and a half old, accompanied by cough 
when three years of age, might point to an infection of the 
bronchial glands. During that time the patient was not strong, 
did not grow and develop normally, just the conditions that 
we would expect to be present if a bronchial gland infection 
were active. From that time until the onset of symptoms in 
1914, one would have been at a loss to point to any clinical his- 
tory of active tuberculosis, in spite of the fact that the disease 
had spread to the right lung prior to this time. The earliest re- 
ported symptoms referable to active tuberculosis in this patient 
were those of considerable severity ;—severe cold with cough. 
Whether it was primarily an expression of renewed activity in 
an old focus due to the multiplication of bacilli in old areas of 
infection, or an acute respiratory infection which started the ac- 
tivity we do not know. As is usual in either case, however, these 
symptoms improved, and the patient returned to work. After a 
period of two months more, however, he was seized with hem- 
orrhage and a renewal of his former symptoms, with increased 
toxemia, caseation and cavity formation. 

Treatment.—This patient was put to bed and not allowed to 
get up except for changing the bed. He was allowed to lengthen 
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the time of being up when his temperature approached the nor- 
mal during the fourth month. Getting a patient up after a seri- 
ous illness of this kind requires caution. At first this patient 
was allowed to sit up ten minutes a day; and this was increased 
ten minutes each day until forty minutes was reached. He was 
then allowed thirty minutes in the morning and twenty in the 
afternoon. This amount of exercise then was not increased for 
a week. The patient was then allowed to walk in the room. We 
then again increased by ten minutes a day until the patient was 
up three hours, which was continued until the fifth month. Then 
the patient was allowed to walk in the corridor; but he was not 
allowed to be up and out of his room except for a short walk 
in the corridor until the sixth month. In explanation of this 
caution, I wish to emphasize the fact that the disappearance of 
toxie symptoms does not mean the disappearance of active patho- 
logical inflammation. Even after normal temperature has been 
attained, overexertion is prone to produce further activity. 

The patient was given a cool sponge each day and a cleans- 
ing bath twice a week; three regular meals a day, tuberculin; 
and, later, heliotherapy. I always urge such patients to eat a 
hearty breakfast. This is the time when the stomach has rested 
for the longest period and the patient is free from fever. A 
hearty meal eaten at this time is digested and cared for before 
the afternoon rise comes. The patient can then eat a lighter 
lunch and a hearty meal again at night when the temperature 
is on the decline. 

Course of Disease During Treatment.—The temperature and 
pulse records of this case are shown in Fig. 147. At the time of his 
entry into the sanatorium, the lesion in his lung was widespread. 
The entire right lung was involved and there was slight in- 
volvement in the upper part of the left. While the infection 
in the right lung was widespread, the amount of necrosis present 
was confined largely to the upper lobe and apex of the lower 
lobe. The picture was that of widespread dissemination with 
rather rapid destruction. As will be noted, the temperature at 
the time of entering the sanatorium and during the first three 
months’ stay was that of a pneumonie process. It was indic- 
ative of a continuous high degree of toxemia. The temperature 
at first was above 100° in the morning, reaching 102° or even 
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103° in the afternoon. After a period of three or four weeks 
the temperature dropped to 99° in the morning, the afternoon 
temperature still reaching 100°, and, occasionally 101°. From 
that time there was a decline, so that by the end of the third 
month the morning temperature was down to 98°, and the after- 
noon temperature only a little above 99°. A temperature such 
as this is characteristic of a pneumonic condition. This patient 
had temperature every hour of the day. There was no time 
when he was free. During such conditions, as a rule, not only 
is there necrosis taking place, but there is a widespread col- 
lateral inflammation. The great danger in this case was that a 
widespread necrosis with cavity formation would result, as well 
as that of further metastases. Fortunately, for the patient, the 
amount of necrosis limited itself. Fibrosis began to predomi- 
nate, and, by the end of the third month, marked improvement 
was shown on physical examination, as well as in symptoms. 
The rales in the lung began to disappear and the whole picture 
assumed a less virulent aspect. The sputum had decreased to 
5 ee. per day. At this time contraction became very apparent 
and the heart began to shift to the right. (See chart, page 552.) 

During the fifth month the temperature reached normal, and 
remained so from that time on. By the end of the sixth month 
the heart had shifted considerably to the right, although it did 
not move freely, probably on account of pleuropericardial adhe- 
sions at the apex. The right lung was very much reduced in size 
by contraction, and the diaphragm on the right side was dis- 
placed upward. The left lung had taken upon itself a marked 
degree of emphysema and the diaphragm was pushed lower than 
normal, 

Why this infection turned from that of a condition of wide- 
spread threatened necrosis to that of the milder form of fibrosis 
and marked increase of connective tissue cannot be told; but, it 
is a change which we oceasionally see, and one which encour- 
ages us to have confidence in a possible chance for life, even 
though the infection seems so severe that the prognosis appears 
hopeless. 

He was treated with ‘‘J.K.’’ for the first two months and 
then with bovine tuberculin. At the time tuberculin was be- 
gun during the latter part of September, his temperature was 
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running from 98.6° in the morning to 100°. If there can be any 
change attributed directly to the use of tuberculin, it was a more 
rapid decline in his temperature, also a very satisfactory de- 
cline in the pulse rate. This was especially noticeable after a 
dose of some size was attained. 

A focal stimulation might irritate the ends of the pulmonary 
vagus sufficiently to cause the reflex slowing of the pulse, the 
same as is seen in many cases as a result of the inflammation it- 
self and illustrated in many of the charts shown throughout this 
work, particularly in Chapter VII, Volume I. The same is also 
well shown in the slow pulse as compared with the temperature 
during the first month in the appended chart of this case. 

Following tuberculin given on the 27th of October, there was a 
marked decrease of several beats in the pulse rate, a decrease 
which continued. At the beginning of his fifth month it was 
found to be 80 in the morning and less than 100 during the day. 

On the 19th of November the patient began to sit up a little 
longer. We allowed him to increase his time at the rate of ten 
minutes per day until he reached three hours. There was a 
slight tendency for his pulse to increase after he began to sit 
up for two or three hours a day, but this soon adjusted itself 
and by the beginning of the sixth month, his pulse was running 
steadily from 80 to 95, and later 80 to 90, in spite of the 
patient sitting up four or five hours a day and doing some 
walking. 

In the middle of November the patient was started upon helio- 
therapy, at first the chest being exposed for a few minutes each 
day. Larger surfaces were also gradually exposed, and after a 
little time the patient was taking a one hour sun bath each day. 
Beginning the latter part of December, aside from his general 
sun bath, he was given a concentrated sun bath, using the large 
mirrors mentioned in the chapter on heliotherapy. 

The condition in the lung made very satisfactory progress. 
There was only now and then a slight rise in temperature. Dur- 
ing January, February and March, and the early part of April, 
it will be noticed that the patient had a wave of higher temper- 
ature, and increased pulse rate. This was repeated again dur- 
ing the latter part of May and the early part of June, the middle 
of July, the early part of August, and the latter part of August. 
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These waves were significant. They were the usual waves of 
activity that appear during a chronic course of tuberculosis 
which is not wholly quiescent. This patient did not have symp- 
toms of toxemia continuousuly; but these waves indicate that 
every now and then, at more or less regular intervals of about 
two weeks, the process in the lung became a little more active, 
more toxins were thrown into the blood stream, and the syn- 
drome of toxemia manifested itself. When one sees elevations 
of temperature such as these he knows almost with certainty, 
what other symptoms are present. This elevation of temper- 
ature is but one symptom in the syndrome of toxemia. Each 
of these rises of temperature is associated with general sympa- 
thetic stimulation which means nervous irritability, often de- 
pression, malaise, insomnia at times,—not regularly, digestive 
disturbances and rapid heart. These patients nearly always 
complain of the stomach and bowels. They have indigestion and 
constipation. They say they are ‘‘bilious.’’ There is a stoppage 
of digestion, probably with resultant absorption of toxic ma- 
terial from the intestinal tract. Clinicians are very apt to ac- 
cept this as the diagnosis; but ‘‘biliousness,’’ like la grippe, rarely 
becomes chronic; and, when a patient suffering from tubercu- 
losis frequently has either of these symptoms, we must consider 
it as being due to activity in the pulmonary process, rather than 
to these named complications. 

I wish to emphasize the fact that these indications of increased 
activity are wholly consistent with favorable progress. They 
do not mean that the patient is not doing well, and that his dis- 
ease is not healing. Tuberculosis heals through inflammation. 
Many areas in the lung cannot get well until they have gone 
through these inflammatory processes. The bacilli, for the time 
being, have the upper hand and multiply. As they multiply, 
there must be some outlet for the toxins produced. If the 
tissues become necrotic they are apt to caseate and ulcerate, 
although, at times, even after necrosis and caseation have taken 
place, organization may take place without ulceration resulting. 
It is important for those who are treating tuberculosis to cor- 
relate the symptoms and the pathology and to bear in mind 
that when the patient is throwing off necrotic material he is 
hastening healing. After the process has gone beyond the early 
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irritation of the pulmonary cells, then necrosis is apt to occur, 
and in many of these instances it should be welcome, because 
it is getting rid of infectious material, which would be a further 
source of danger. 

As long as the general condition of the patient is satisfactory, 
as long as he can pick up between attacks of softening, and re- 
gain his former condition, and keep his nutritional balance, he 
is doing thoroughly satisfactorily; but this cannot always be 
done. Now and then these periods of activity will come so fre- 
quently that the patient does not react from one until another is 
upon him. Such circumstances produce a continuous type of 
temperature because there are toxins escaping continuously in- 
to the blood stream. 

When such a condition is present we speak of it as being a 
pneumonie process; in fact, any tuberculous inflammation is a 
pneumonie process,—an inflammation of lung tissue; but we have 
learned to recognize a pneumonia as being a disease which pro- 
duces a continuous temperature; so, when there is an area of 
lung tissue sufficiently large, involved; and when the degree of 
activity is sufficiently great to produce a continuous discharge 
of toxins into the blood stream; we speak of it as being a pneu- 
monic process. It can be seen that this is much more serious 
than the type of temperature shown during the last months of 
treatment. This patient showed a pneumonie type of temper- 
ature during the first few months, and had that continued dur- 
ing the entire time the outcome would have been questionable; 
in fact, it would have eventually proved fatal, because no indi- 
vidual can stand a high degree of toxemia with its stimulation 
of the sympathetic nervous system and the inhibiting effect upon 
all the vital forces which result from it, over a long period of 
time, without serious, and usually fatal, results. 

This patient’s pulse curve needs some explanation. It will be 
noted that the pulse curve, like that of the temperature, went 
more or less in waves. It will also be noted that there was rather 
a wide diurnal variation in the pulse during many of the months. 
This diurnal variation began to be greater about the latter part 
of February. This was coincident with a greater amount of ex- 
ercise. The curves, for the most part, follow rather closely the 
slight elevations in the temperature curve, which have been pre- 


RAPIDLY FORMING FIBROSIS 551 


viously discussed. This boy was very nervous. He was intro- 
spective and inclined to be impatient about getting well. He 
seemed to labor under a constant fear lest he would not get 
well. This was accountable, in my estimation, for quite a little 
bit of the variability in pulse rate. 

During the latter part of August and the early part of Sep- 
tember, the diurnal variation in both temperature and pulse 
decreased. This was associated with more rest, and also with an 
improved frame of mind. The patient became more optimistic 
and relieved the nervous system of the extra burden due to de- 
pression. If one will follow his tuberculous patients carefully 
he will soon learn what a tremendous influence the depressing 
emotions exert. They influence both temperature and pulse; 
they decrease digestive power; have a tendency to produce in- 
somnia; and, from this, we may infer, that they have a general 
inhibiting influence upon the vital forces. 

It is especially desirable to note the July and August charts, as 
showing the effect of the pulmonary process in irritating the 
pulmonary vagus, and causing a reflex depressor effect upon 
the heart. It will be noted that, on entrance, the patient was 
running a temperature of 102°. On the day of entrance it 
reached 104°. Again, about the middle of the month it went 
higher, and exceeded 102° during each day. During this time 
the pulse was ranging, for the most part, between 80 and 90, or 
between 90 and 100. Beginning on the 23rd day of July, the 
temperature dropped to 101°, and continued so until about the 
end of the month when it went a little higher for a week. The 
pulse, on the contrary, instead of dropping with the temper- 
ature, increased in frequency. The explanation of this is clear. 
As the inflammation in the lung began to subside, the irritation 
of the pulmonary ends of the vagus, was relieved,—the reflex 
effect upon the vagus fibers going to the heart was lessened, 
giving the sympathetic nerves greater power to act, and the 
heart assumed a more rapid rate. It will be noticed that the 
February temperature came below 100°, and during the third 
month the pulse still continued between 90 and 100. During the 
fifth month, when the temperature was normal, the pulse still 
continued between 80 and 100. During this early pneumonie 
period, when the toxemia was very marked, this patient should 
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have had a much higher pulse rate, but it was prevented from 
rising by the reflex vagus stimulation, in which the afferent 
impulses were carried through the pulmonary branches of the 
vagus and the efferent through the cardiac branches. 

This patient went on to an arrestment. 


Laboratory Examination at Termination of Treatment.— 


Sputum: Date Nov. 5, 1915 
Quantity (24 hrs.) 45 ¢.c. 
Sediment (ase 
Bacilli per field 1 

Urine: Date Nov. 5, 1915 
Quantity (24 hrs.) 2200 
Albumin negative 
Sugar negative 
Diazo negative 
Indican normal 

Blood: Date Nov. 5, 1915. 
Hb. 99 


White cells 12,800 
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CASE 2542. 


CHRONIC CASE OF FIBRO-ULCERATIVE TUBERCULOSIS; 
PLEURISY RIGHT BASE; ACTIVE SYMPTOMS DUR- 
ING TEN YEARS WITHOUT DIAGNOSIS BEING MADE; 
FAVORABLE PROGNOSIS; ARRESTMENT: LATER AC- 
TIVITY WITH SPREAD OF DISEASE AND DEATH. OB- 
SERVED FROM NOVEMBER 18, 1914, TO JUNE 16, 1915. 


A Discussion or: DELAYED DIAGNOSIS; TUBERCULIN TREATMENT; 
Diet; MISTAKE OF CONSIDERING THE CESSATION OF THE TOXIC 
SYMPTOMS AND A RETURN TO NoRMAL WEIGHT AND FEELINGS 
AS CURE: RELATIONSHIP OF THE THREE GROUPS OF SYMPTOMS 
TO HEALING. 


Case 2542.—Housewife. Age 80. Entered the sanatorium 
November 18, 1914. 

Family History.—Nothing of interest. 

Personal History.—Patient has complained very little during 
life except as her tuberculous process has manifested activity 
from time to time. Had mumps and scarlet fever as a child, 
but recovered promptly. 

Tuberculous History.—Patient had pleurisy for the first time 
-when she was twenty years of age, the right side being affected; 
again five years prior to consulting me, during her first preg- 
naney, the same side being affected; and again in the fall of 
1913. This last attack was accompanied by a high fever and 
the patient was taken to the hospital. The probabilities are that 
there was some effusion, although the diagnosis of effusion was 
not made. During the winter of 1912, the patient was pregnant 
with her last child. During this pregnancy she failed in strength 
and general health and immediately following the birth of the 
child had the pleurisy mentioned above. In the following win- 
ter she developed a cough without expectoration. She was so 
much run down in strength that she consulted several physi- 
cians all of whom told her there was nothing the matter with 
her lungs, although her husband insisted that there must be. 
She then went to the eastern coast to visit for the winter. Her 
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strength improved and her weight increased to 145 pounds, 
which was ten pounds above her normal. All of the symptoms 
from which she had complained disappeared and she returned 
to her home in the west thinking that she was well. 

In the fall of 1913 the same toxic symptoms returned. Hoarse- 
ness appeared, the cough became persistent and so severe that 
the patient would often vomit; yet, strange to say, it was not 
accompanied by expectoration. The patient’s general strength de- 
clined and she lost a great many pounds in weight. 

In the summer of 1914 she visited the mountains, thinking 
that that would perhaps help her, but received very little bene- 
fit from the change. She gained in weight, but her cough per- 
sisted, likewise pain in the left shoulder which was considered 
to be of a rheumatic nature. 

The symptoms in this case could be tabulated according to 
their etiology, as follows: 


SYMPTOMS DUE TO 


Toxemia Reflex Tuberculous Process 
Stimulation per se 

Malaise Hoarseness Tuberculous bronchitis 
Lack of endurance Cough Pleurisy 
Digestive disturbance Pain in shoulders Sputum 
Rapid pulse 
Loss of weight 
Fever 


Examination.—General appearance good. Temperature 99, 
pulse 94. B.P. 104 on the right, 99 on the left. Slight dyspnea 
on exertion. 


RIGHT LEFT 
Degeneration | Spasm | Degeneration | Spasm 
Sternocleidomastoideus —_—— — 
Pectoralis —_—— : tage 
Trapezius Se Sah a + = 
Levator anguli scapule| — — — + ae 
Rhomboidei = ie 
Degenerated subcutane- | Very marked to Slight to third 
ous tissue fourth rib Tip eae hee 
aon tem i Ss p ime) of 
orly, and to scapula pos- 
base _ pos- teriorly 
; teriorly 
Lessened motion. Marked More marked 
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Condition of the Muscles and Subcutaneous Tissue—The con- 
dition of the muscles and subcutaneous tissue is shown in the 
preceding table in which the — sign is used to indicate degener- 
ation, and the + to indicate spasm. The degree of spasm and 
degeneration is indicated by the number of signs; one meaning 
slight, two marked, and three very marked. 

Palpation of Total Resistance —Lerr.—Anteriorly—Above the 
second rib there was increased resistance. Posteriorly—In- 
creased resistance above the upper third of the scapula. The 
remaining portion of the lung showed slightly increased tension 
and slightly decreased resistance indicative of compensatory em- 
physema. The position of the heart was normal. RicHT.— 
Anteriorly.—The total resistance as determined by palpation 
revealed moderate resistance to the fourth rib. Posteriorly— 
Moderate resistance to the lower third of the scapula, except 
near the apex, where there was a decided decrease in resistance 
to the finger, suggestive of cavity. From the lower third of the 
seapula to the base, the resistance was moderate and the soft 
tissues were doughy and inelastic, suggestive of thickened pleura. 

Suggested Diagnosis from Inspection and Palpation—From 
the fact that the muscles and subcutaneous tissue are both mark- 
edly degenerated over the upper portion of the right lung, which 
also shows increased resistance on deep palpation, we infer that 
this area is the seat of an inflammation, chronic in character. 
From the fact that the muscles are slightly in spasm, we infer 
that at the present time the infiltrated area is the seat of renewed 
activity. From the degeneration of the soft tissues over the base, 
we suspect thickened pleura. From the slight degeneration and 
marked spasms of the muscle over the upper portion of the left 
lung, and from the slight degeneration of the subcutaneous tis- 
sue over the muscles, we infer that there has been a chronic 
inflammation of slight degree at the left apex, which at the pres- 
ent time is the seat of more activity than that on the right side. 

Percussion.—Percussion confirmed the finding on palpation. 
Lert.—Anteriorly.—There was slight impairment of the percus- 
sion note to the second rib. Posterivrly—Slight impairment 
to the upper third of the scapula. Ricut.—Anteriorly—Mod- 
erate dullness to the fourth rib. Posteriorly—Moderate dull- 
ness to the lower third of the scapula, with tympany near the 
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apex, confirming the suggestion of cavity noted on palpation; 
and, slight impairment from the lower third of the scapula to 
the base. 

The position of the heart was normal and confirmed the find- 
ings on palpation. 

Auscultation.—Lert.—Anteriorly—aA decidedly roughened in- 
spiration with slight harshness and a few fine and medium 
rales on coughing to the third rib. Posteriorly.—Decidedly 
roughened inspiration with slight harshness and a few fine and 
medium rales on coughing above the spine of the scapula pos- 
teriorly, and decidedly prolonged expiration due to emphysema, 
to the base. RicHr—Anteriorly—Rough harsh inspiration 
with harsh prolonged expiration and numerous medium rales 
to the third rib. Posteriorly—Rough harsh inspiration with 
harsh prolonged blowing expiration, whispering voice and many 
medium rales above the spine of the scapula, and the same re- 
spiratory sounds and rales without the blowing to the lower third 
of the scapula. Breath sounds were weak over the base. 

Tuberculin Reaction—The von Pirquet test was positive, 
reaching its maximum within twenty-four hours, the reaction 
to full strength Koch’s Old Tuberculin, being 3/4 ¢.c. in diameter. 


Laboratory Findings.— 


Sputum: Date Nov. 19, 1917 
5 ¢.c. mucopurulent 
2 bacilli to the field 


Urine: Through an error, only a specimen instead of full 
24 hour quantity of urine was taken, but this 
showed no sugar, no albumin, no diazo, indican 
normal, specific gravity 1034. 


Blood: Hemoglobin 90% 
Leucocytes 8,650 


Diagnosis.—The patient was suffering from a chronic fibro-ul- 
cerative tuberculosis. There was cavity formation at the right 
apex posteriorly and many small areas of caseation in the right 
upper lobe and a portion of the lower; disseminated tuberculo- 
sis throughout the rest of the right lung and a new infection 
with the beginning of necrosis in the left lung; a moderate de- 
gree of collateral inflammation; and pleural adhesion at right 
base. The condition of the lungs is shown in Fig. 148, page 565. 
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Prognosis.—The chance in this case for an arrestment was 
quite good in spite of the cavity in the upper portion of the 
right lung. This prognosis was favored by the fact that the pa- 
tient had developed considerable immunity owing, first, to the 
fact that she had had the disease in active form for quite a long 
time; and, second, because it had for the most part taken a slow 
course showing a low degree of toxemia. 

Analysis of the Case.—This case presents many interesting 
conditions and forces upon us again the importance of tubercu- 
losis of the pleura being diagnosed as tuberculosis and taken 
seriously. This patient had definite tuberculosis, at the time 
of her first attack of pleurisy, when twenty years of age; 
again five years and two years prior to the time she con- 
sulted me. Pleurisy is one of the symptoms which is caused by 
the tuberculous process per se (Vol. I, page 391), and consequently 
- demands that a diagnosis be made. It is not necessary to wait 
until gross symptoms are found in the lung. Pleurisy usually 
means subpleural tuberculosis—an involvement of the tissues and 
lymph spaces immediately below the pleura. This is just as much 
tuberculosis as though it was in another situation where rales 
would be produced. This patient also had a decline in health, 
five years prior to the time when the diagnosis was made and had 
repeated declines following that, accompanied by loss in weight, 
and cough so severe that vomiting ensued. 

Unfortunately, this patient was one who did not expectorate. 
At the time of my first examination I asked the question, ‘‘How 
much do you expectorate?’’ She replied: ‘‘None,’’ and that she 
had never expectorated; yet I found evidence of cavity in the 
lung. During the examination she coughed but failed to expec- 
torate. I said to her: ‘‘You raised then.’’ She said: ‘‘No, I did 
not;’’ but I found that the sputum had raised to the throat and- 
that she had swallowed it. She then told me that she had been 
doing this for a long time unconsciously. With some difficulty 
I taught her to expectorate the sputum and found that she was 
raising about 15 ¢.c. of mucopurulent sputum per day. In an- 
other patient under my care some years ago, we found bacilli 
in the stool although he denied expectoration. Later he found 
that he was swallowing the sputum, the same as this patient. 

During the five years prior to her consulting me she had been 
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examined repeatedly, and consultants had been called in to allay 
the husband’s fears; and all had told her the same thing, that 
there was nothing the matter with her lungs. This opinion was 
given, when clinical history alone, without regard to the exami- 
nation of the chest, should have settled the matter definitely 
in favor of a probable diagnosis. Even in the spring of 1914, 
when she lost weight, became exceedingly thin, experienced a 
marked decline in general strength and coughed so hard that 
she vomited almost daily, a diagnosis was not made. On the 
contrary, the patient was reassured and told that there was 
nothing the matter. 

One of the reasons why a diagnosis was not made, although 
repeated examinations of the chest were made, was probably 
owing to the fact that this disease took upon itself a form of 
widespread fibrous tuberculosis and revealed few signs on aus- 
cultation. We not uncommonly find such a condition present; 
and the diagnosis must be made largely on clinical history un- 
less the chest be examined by a specialist. 

Another feature of interest in the case was that she never 
appeared to have much fever, although her temperature had not 
been taken with any regularity. 

Upon her entrance to the institution, after making my diag- 
nosis, I found it exceedingly difficult to persuade the patient that 
the condition was serious. She rather looked upon the matter 
as a joke. She had been assured by so many physicians that 
there was nothing the matter that it was impossible to get her 
to fully realize her condition until such time as we had gained 
her confidence. 

The condition at this time showed a slowly progressive tuber- 
culosis of the fibro-uleerative type in which the fibrosis predomi- 
nated. Both lungs were involved, but the right one far more 
seriously than the left. The temperature was not much above - 
normal, ranging during the first two or three weeks in the ~ 
neighborhood of 99°. The temperature and pulse curves are 
shown in Fig. 149, page 564. 

Course of Disease During Treatment.—The patient was put 
to bed and kept quiet during the first month. The second day 
after her admission to the institution she had a slight trace of 
color. It will be noticed by the temperature chart that begin- 
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ning about the same time the pulse began to increase in rapidity. 
On the fifth day the temperature began to rise, increasing each 
day until at the end of a week it reached a maximum of be- 
tween 100° and 101°. This was accompanied by increased 
cough. The cause of this rise in temperature and increased 
cough was the softening and expulsion of a small tuberculous 
mass. It will be noticed that immediately following this the 
temperature and pulse both settled down to a regularity that 
was not noticed previously and that both became gradually lower 
until, by the end of the first month, the temperature was normal 
and the pulse 80. 

Another interesting thing is shown by the temperature chart 
during the first month. It will be noticed that immediately fol- 
lowing menstruation, which occurred on the 11th of December, 
there was a drop in the temperature. The temperature assumed 
a lower plane than previous to the menstrual time. This low 
level was continued until the 23rd of December, which was about 
the middle of the month, and then it will be noticed that it as- 
sumed another higher plane, which continued until after the 
menstruation again. While this is not shown definitely in this 
chart as it is in many others, yet it is quite marked. This pre- 
menstrual rise is probably due to the stimulation of the sympa- 
thetic nervous system by ovarian secretion as discussed in Vol. I, 
page 195. 

It will be noticed that on the 28th of December the patient had 
pleurisy. There was a greater irregularity of the temperature 
curve following this for a short period. The pulse also became 
somewhat higher, reaching a maximum of about ten beats higher 
than before this attack. 

About the first of the year the patient was allowed to sit up, 
and become more active. This accounts for the continuation of 
the rapid pulse which began with the pleural inflammation. 

It will be seen that this patient was put on tuberculin and 
given doses at first rather frequently, the intervals gradually in- 
creasing as the doses increased in size. At no time was there a 
reaction or anything that could be interpreted as such, although 
at the end of the first month the dose was 100,000 times greater 
than the dose which was first administered. It will further be 
noticed that, instead of increasing by five or ten times the pre- 
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vious dose, after the end of the first month I increased the doses 
only by half the previous dose. My reason for this was that 
these doses were sufficiently large to produce focal stimulation 
and I only wanted to maintain a slight focal reaction on account 
of the amount of activity in the lung. Had this case been wholly 
of the fibrous type, or, had it been an early case, then I would 
have continued increasing the doses ten-fold each time. 

The beginning of the administration of tuberculin in this case 
would have been unfortunate in the hands of one with little ex- 
perience in the use of tuberculin; for, when the temperature be- 
gan to rise, as it did following the second dose, administered on 
the 22nd of November, the probabilities are that he would have 
thought that this rise was due to reaction. He most likely would 
have thought that the dose was too large, and he probably would 
have made the mistake of waiting for a week or ten days before 
administering his next dose. 

That this rise in temperature was not due to the tuberculin, I 
know, because the dose is not sufficiently large to produce a focal 
reaction, I have never seen a focal reaction follow these small 
doses. My second reason for knowing that it was not due to the 
tuberculin is because it was followed by increased expectoration 
and all the symptoms which go with the breaking down and ex- 
pulsion of a tuberculous necrotic mass. 

These conditions occur more or less commonly in advanced tu- 
berculosis whether tuberculin is employed or not; and unless the 
physician bears this in mind, he will continually misinterpret 
them and consider them as due to the tuberculin. On the other 
hand, such rises in temperature might be due to it; but, if the 
dose is suited to the pathological conditions within, there is very 
little danger. 

The man who administers tuberculin must know the condi- 
tion of the patient’s chest. The pathology within the lung must 
be considered just as carefully as the temperature chart or any 
other visible guide. 

If the third dose which was given had been given on the 24th 
of November instead of on the 26th, the rise in temperature noted 
might have been erroneously interpreted as being due to a tu- 
berculin reaction. The same thing could be said at other times. 
Had a dose been given on the 23rd of December, how easy would 
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it have been to have said that it was due to the tuberculin, the 
same on the 30th of December and on the 2nd of January. 

These last three rises of temperature were due to different 
things, the first to slight stomach disturbance, the second and 
third to worry on the part of the patient. 

To administer tuberculin intelligently, each of these rises must 
be considered not only in connection with the disease but in con- 
nection with what the patient does and all the little complica- 
tions that arise. Such things as worry, excitement, overeating, 
exercise, and stomach disturbances are all accountable for slight 
elevations in temperature, which, while usually temporary, may 
be more or less prolonged. 

It will be noticed that after the slight rise in temperature 
which occurred during the early part of April, there was no 
further rise except those due to the premenstrual disturbance, 
until the end of treatment. 

The last dose of bovine tuberculin was given this patient on the 
23rd of March. This was a fairly large dose, and owing to the 
amount of involvement in the lung we felt that it was better not 
to produce any marked focal stimulation; so, on the 4th of April 
we began to use the human preparation. The method of adminis- 
tering this remedy was practically the same as it was at the be- 
ginning of the treatment. This being a different preparation, we 
started in in the same manner and increased gradually, as long as 
the patient was under treatment. At no time was there any diffi- 
culty experienced in the administration of tuberculin. The slight 
rise in temperature noticed on the 7th day of June, on the day on 
which 4t. (.004). T. B. V. was given, might be taken by some to 
be due to the dose, but this rise has a different explanation. In 
the first place, it will be seen that it was immediately prior to 
menstruation, so we have this factor to deal with. Another note 
that was made at the time was that this patient, on this day, 
stayed in the sun for quite a while and found that the tempera- 
ture rose immediately following it; consequently, these other fac- 
tors must be considered, and are probably the real cause of the 
rise. This is made all the more probable if one will observe the 
action of the temperature during the period. Prior to the men- 
strual period which appeared on the first day of April it is not so 
noticeable. It was quite noticeable, however, in that which ap- 
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peared the 5th day of March, and a slight change is also observed 
in that of the 5th of February. 

These premenstrual rises of temperature vary greatly. Some- 
times they are very marked and sometimes barely noticeable. 
The duration of the rise is also variable. In some cases, it will 
run two weeks to a day; in others, it will last only two or three 
days. It is very important to understand this premenstrual tem- 
perature, if one is to have an intelligent idea of what is pro- 
ducing temperature elevations in tuberculous women. 

This patient represents an average type of those who are suf- 
fering from a moderately active advanced tuberculosis. It will 
be noticed that the temperature and pulse curve became steady 
as time went on; so that, after the fourth month, there was little 
variation noticed. At this time, the active inflammation in the 
lung had come to a standstill, and the patient, thereafter, showed 
no symptoms of toxemia. 

The gain in weight shown by this patient was very gratifying. 
On entering the institution her weight was 120 pounds. At the 
end of the third month it was 180; at the end of the fourth month 
it was 136, and on leaving it was 187144. This gain in weight did 
not come by forced feeding. It came naturally. As soon as the 
patient was put under proper treatment, which consisted of rest, 
open air, hopeful and healthful surroundings, and tuberculin, the 
appetite at once improved of its own accord. This was followed 
by a gradual increase in weight. Had this patient been stuffed, 
she could have put on weight much faster; but gain in weight, as 
I have frequently emphasized in these pages, does not mean cure; 
in fact, it does not, necessarily, mean improvement. To be sure, 
the ability to put on weight is of value; yet if weight is stored 
up by overeating, it is of no value to the patient, and proves noth- 
ing as to what the future outcome is to be. A gain in weight is 
not always prognostically good. A gain of weight, under the 
eating of normal amounts of food, however, does offer good rea- 
son for encouragement. 


Laboratory Examination at Termination of Treatment.— 


Sputum: Date ' June 10, 1915 
Quantity (3 days) SCLC 
Sediment 1 


Bacilli per field 1— 
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Urine: Date June 8, 1915 
Quantity (24 hrs.) 1100 
Specific gravity 1026 
Albumin negative 
Sugar negative 
Diazo negative 
Indican slightly increased 
Blood: Date June 8, 1915 
Hb. 85 
White cells 12,850 


After History.—The after history of this ease teaches a very 
important lesson. This patient left the sanatorium with one e.e. 
of sputum per day, which did not average one bacillus to the field. 
She was in normal weight and practically free from clinical symp- 
toms; yet she was not well. As I have emphasized throughout 
these pages, no patient gets well of advanced tuberculosis in a 
few months’ time. I urged this patient to continue treatment. I 
had a feeling of certainty that if she would continue her treat- 
ment for four or five months more, she would attain a permanent 
arrestment; but, other factors entered and she disregarded my 
advice and left the institution, with the promise to return after 
three or four months to resume treatment; or sooner, if symptoms 
should manifest themselves. 

Not long after leaving the institution she was taken with a 
severe cold, a bronchitis. This was followed by an exacerbation 
of symptoms, and there must have been,—although I do not know 
the definite history,—a rapid spreading of the infection, for the 
process went on steadily and the patient died nine months after 
leaving the sanatorium. j 

The death of a patient like this should not count against the 
treatment of tuberculosis. This patient had made good progress 
in the way of overcoming her disease, in the seven months that 
she was under treatment. The difficulty here was that there was 
an attempt on her part to do eighteen months’ work in seven 
months’ time. The start that this patient had, if continued, 
would have led to the regaining of health almost without 
question. 

Those who are interested in seeing the treatment of tubercu- 
losis placed on a safe and sane basis, cannot emphasize too 
strongly the importance of treating patients until the best re- 
sult possible is obtained. There is a tendency to try to shorten 
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the period of treatment, to take the disappearance of clinical 
symptoms, particularly those of toxic origin, as meaning a cure 
of the disease. Such an attitude is fatal to the cause of tuber- 
culosis therapy. Physicians must learn, and they must impress 
upon their patients, the fact that the clinical relief from symp- 
toms, and pathological healing of tuberculosis are two entirely 
different propositions. 

Of the three groups of symptoms in tuberculosis,—those due 
to toxemia, those of reflex origin, and those due to the disease 
itself, the toxic group is the one which usually disappears first. 
The toxic group is only present during the periods of acute in- 
flammation, with the multiplication of bacilli and necrosis. Tu- 
berculosis, however, is a chronic inflammatory disease. The dan- 
ger to the patient’s life cannot be measured by the degree of 
toxemia present, because a severe toxemia may pass away and 
the patient be free from all symptoms produced by it, and the 
patient may still have a very serious pathological process to 
deal with. Fortunately, from the standpoint of understanding 
the disease, those symptoms due to reflex action do not pass away 
so readily,—cough, hoarseness, reflex stomach disturbance, may 
remain for prolonged periods. So do those symptoms belonging 
to the group caused by the tuberculous process itself. There is 
no time when active tuberculosis is present that there cannot be 
a tuberculous pleurisy, although attacks of acute pleurisy become 
less as healing proceeds. The last tubercle in the lung might be 
in a blood vessel, and, rupturing, might produce a hemorrhage; 
or, when the disease is arrested, small blood vessels in a eavity 
might be injured and produce a slight leakage of blood; conse- 
quently, hemorrhage might occur as one of the very last symp- 
toms before healing takes place. The occurrence of these symp- 
toms after the patient has been under treatment for a long time 
is very discouraging to the patient, and usually calls forth some 
such expression as: ‘‘I do not see how I ean be getting well if I 
ean have a hemorrhage.’’ This symptom may be the last to dis- 
appear, and must be taken at its true worth, as indicating that 
the pathological process changes much more slowly than the clini- 
cal symptoms. 

Tuberculous sputum is also very slow to disappear. Very 
often when a cavity is formed a small amount of sputum will 
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remain, even after every other sign of healing has taken place. 
That symptom of tuberculosis, which I have described as tuber- 
culous bronchitis,—the so-called ‘‘colds’’ from which these pa- 
tients continually suffer, is a symptom which usually disappears 
early in the process of healing, although it may recur at any 
time until activity is over. It is a frequent cause of the symp- 
toms of acute toxemia, which occur during the course of tu- 
bereulosis, and which pass away after a few days or two or three 
weeks at most. 


CASE 1999. 


EXTENSIVE FIBROCASEOUS TUBERCULOSIS OF ENTIRE 
LEFT AND UPPER RIGHT LUNG; THICKENED 
PLEURA LEFT BASE; COMPENSATORY EMPHYSEMA 
ON RIGHT; MEDIASTINUM SHIFTED TO LEFT; MYO- 
CARDITIS; PARTIAL HEART BLOCK; CHRONIC 
COURSE WITH IMPROVEMENT; COMPLICATED BY 
HEMORRHAGES; PNEUMOTHORAX AND DILATA- 
TION OF THE HEART. DEATH. OBSERVED FROM 
NOVEMBER 1, 1912, TO OCTOBER 4, 1913. 


A DISCUSSION OF: THE RELATIONSHIP OF ASSOCIATION WITH TUBER- 
CULOSIS AND INFECTION; Wrona ApvicE UntiL Disease BE- 
comMEs AcTIVE; CoursE OF MopERATELY ACTIVE ADVANCED 
TUBERCULOSIS WITH PERIODICAL Cavity FoRMATION ; PNEUMO- 
THORAX ; TUBERCULIN THERAPY ; AND MYOCARDITIS. 


Case 1999.—Male. Age 42 years. Entered the sanatorium 
November 1, 1912. 

Family History.—Father living and well. Mother died at the 
age of thirty. The patient did not know the cause of her death, 
but knew that her illness started with a cold. One paternal uncle 
died of a pneumonia, the nature of which is questionable. One 
maternal aunt died of hemorrhage of the lung. Patient associated 
with this aunt during her illness. 

Personal History.—Patient had diphtheria, scarlet fever, and 
measles as child. He used alcohol moderately, no tobacco. Has 
been confined to indoor work, working very hard for eight years. 

Tuberculous History.—Patient caught a severe cold in Novem- 
ber, 1911, which did not disappear. A physician was called in 
December. He had another cold in January, at which time the 
sputum was examined and bacilli found. 

The early symptoms which would ordinarily point to tuber- 
culosis, such as malaise, loss of appetite and nervous instability 
were, in his case, wrongly attributed to business worries. He 
had some hoarseness, tickling in larynx, and cough. 


EXTENSIVE FIBROCASEOUS TUBERCULOSIS 567 


The symptoms in this case could be tabulated, according to 
their etiology, as follows: 


SYMPTOMS DUE TO 


Toxemia Reflex Tuberculous Process 
Stimulation per se 
Malaiso Hoarseness Tuberculous bronchitis 
Lack of endurance 
Nervous instability Cough Sputum,  bacillus-bear- 
Loss of appetite ing 


Loss of weight 
Rapidity of pulse 
Fever 


Examination.—The patient came for examination on the 1st day 
of November, 1912, at which time he weighed 16534 pounds, being 
1914 pounds below his normal weight. This loss had taken place 
since July, 1912. At the time he consulted me he suffered from 
dyspnea, was markedly cyanotic, had poor appetite, and showed 
great mental depression and anxiety. 

Condition of the Muscles and Subcutaneous Tissue—The con- 
dition of the muscles and subcutaneous tissue is shown in the 
following table in which the — sign is used to indicate degener- 
ation, and the + to indicate spasm. The degree of spasm and 
degeneration is indicated by the number of signs; one meaning 
slight; two marked, and three very marked. 


RIGHT LEFT 
Degeneration | Spasm | Degeneration | Spasm 
Sternocleidomastoideus _- at —— SE 
Pectoralis a Ee as ats 
(upper fibers) 
Trapezius —— 28 
Levator anguli scapule —_—— ae 
Rhomboidei —_—— ae 
Degenerated subcutane- |Slight to third Marked over 
ious tissue rib and to entire left 
upper third anterior- 
of seapula ly and pos- 
posteriorly teriorly 
Lessened motion. Slight Very marked 


Palpation of Total Resistance—Lerr.—Anteriorly.—Palpation 
of total resistance on the left, anteriorly, showed marked increase 
in resistance from the second to the fourth rib, with an area of 
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decreased resistance to the palpating finger indicative of cavity 
above the second rib. Moderately increased resistance from the 
fourth rib to the base. Posteriorly—Marked resistance above 
the lower third of the scapula, except from the apex to the upper 
third of the interscapular space, where there was a marked de- 
crease in the resistance suggestive of cavity. The increased re- 
sistance from the lower third of the scapula to the base was 
indicative of thickened pleura and scattered infection. RicHT.— 
Anteriorly.—Moderately increased resistance from the apex to the 
third rib. Increased tension, with decreased total resistance from 
that level to the base, indicative of emphysema. Posteriorly.— 
Moderate resistance to the palpating finger to the lower third 
of the scapula. Increased tension, but decreased resistance from 
the lower third of the scapula to the base, indicative of em- 
physema. 

The left border of the heart on palpation was one inch to the 
left of its normal position, the right border being practically 
normal, showing that the heart, as a whole, was enlarged. 

Suggested Diagnosis from Inspection and Palpation—From the 
marked degeneration of the subcutaneous tissues and muscles over 
the left side we infer that there is a wide spread chronic lesion 
throughout that lung. The increased total resistance, together 
with the doughy inelastic feel of the soft tissues over the left 
base, indicate the presence of thickened pleura. The fact that 
aside from degeneration the apical muscles also show slightly in- 
creased tone would indicate that this is an old lesion on this side, 
and the seat of activity at the present time. The lack of resist- 
ance on deep palpation near the apex, both anteriorly and pos- 
teriorly, suggests loss of tissue with cavity formation. Slight 
degeneration of the apical muscles and subcutaneous tissue on 
the right indicates that the lesion in this lung is also of long 
standing. The fact that these muscles show increased tone at the 
present time indicates that the process is active. The feeling of 
tension with decreased total resistance over the right lung from 
the third rib and the middle of the scapula to the base, indicates 
that this portion of the pulmonary tissue has taken upon itself 
compensatory emphysema. 

Percussion.—LeErt.—A nteriorly.—Marked dullness to the fourth 
rib, with dull tympany above the second rib. Impaired reso- 
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nance from the fourth rib to the base. Posteriorly—There was 
marked dullness to the lower third of the scapula, except from 
the apex to the upper third of the interscapular space, where 
there was dull tympany indicative of cavity. The note was im- 
paired from the lower third of the scapula to the base. RigHtT.— 
Anteriorly.—Moderate dullness to the third rib. Hyperresonance 
from the third rib to the base. Posteriorly.—Slight dullness to 
the lower third of the scapula and hyperresonance from the lower 
third to the base. 

Percussion confirmed the outline of the heart as noted on pal- 
pation. 

Auscultation.—Lert.—Anteriorly.—Revealed rough harsh in- 
spiration with prolonged expiration, blowing in character near 
the apex, with numerous medium rales from the apex to the 4th 
rib and the same character of breathing, though of less intensity 
and with few rales to the base. Posteriorly—Breathing showed 
blowing character near the apex and rough harsh inspiration with 
harsh prolonged expiration with many medium rales to the lower 
angle of the scapula. The same character of breathing, though 
less marked, to the base. The respiratory note was decidedly 
weak over the posterior portion of the left lung. RigHr.—An- 
teriorly—Slightly rough harsh inspiration with slightly harsh 
prolonged expiration with few medium rales to the third rib an- 
teriorly and the middle of the scapula posteriorly. Marked pro- 
longed expiration indicative of emphysema to the base. 

All heart sounds were weak. There was a marked irregularity ; 
and, at times, the patient showed two contractions of the auricle 
to one of the ventricle. 


Laboratory Report.— 

Sputum: Date Nov. 15, 1912. 
Quantity (24 hrs.) 15 ¢.e. 
Moderate numbers of bacilli to the field 
Sediment vol. 5 ¢.e, 

Urine: Quantity (24 hrs.) 750 ¢.¢. 
8. G. 1028 
Sugar negative 
Albumin negative 
Indican normal 

Blood: Hemoglobin 90 


White cells 11,050 
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Diagnosis.—Chronic widespread fibrocaseous tuberculosis in- 
volving the entire left lung and upper half of the right, with 
extensive excavation at the left apex; pleural thickening at the 
left base; and emphysema at the right base; myocarditis. The 
condition of the lungs is shown in Fig. 150, page 578. 

Prognosis.—The prognosis in this case is bad. The widespread 
disease with the low degree of temperature and general condi- 
tion of the patient indicates that the infection was not one of 
great virulence. This favorable fact was overbalanced, however, 
by the fact that the disease had begun to show widespread necro- 
sis and by the fact that the heart muscle was the seat of marked 
myocardial change. 

Analysis of the Case.—Analysis of this case shows a history in 
which repeated colds seem to be the most important factor in- 
dicative of activity during the early period. Other symptoms 
which were present were entirely overshadowed by the physical 
and mental condition of the patient, he being considerably run- 
down by hard work and business worry. The result of business 
worries often simulates the early symptoms of tuberculosis. 

The fact that this patient associated with his aunt who had 
tuberculosis must not be taken as meaning that this was the 
probable source of infection. We now believe that most adult 
eases of tuberculosis are metastases from early infections in child- 
hood, and that a casual association in adult life is of little danger; 
in fact, the evidence is strong that adults who have been pro- 
tected by immunity resulting from infection are only endangered 
at a later period by intimate and prolonged contact with open 
tuberculosis. 

As far as he knew, he was perfectly well in November, 1911, 
when a sudden cold appeared, followed by another one in Decem- 
ber, with the finding of bacilli one month later. 

It is evident from our modern studies of tuberculosis that the 
focus which became active at the time of these colds was in the 
lung before this time. Just when the metastatic focus had formed 
we have no way of knowing; but this case, like many others, shows 
that the earliest signs which manifest themselves when infection 
extends to the lung are usually overlooked, probably because of 
the apparent lack of importance. This patient, however, probably 
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did show symptoms prior to his breakdown, which he has now 
forgotten and which were not seriously considered at the time. 

A diagnosis of tuberculosis was made in January, 1912. The 
patient came to California and decided to enter the sanatorium 
but was persuaded by friends that it was unnecessary, and that 
rest was all that was needed. He improved, and in July attained 
a weight of 185 pounds, the highest he had ever reached. He 
spent his time enjoying himself, taking the gain in weight which 
resulted from the change of climate, and rest from work as in- 
dicating that he was getting well. 

In September, 1912, however, as a result of overexertion, with 
too little rest, the patient began to show signs of renewed activity 
and friends advised him that another change was necessary. 
Thinking that he might do better he went to a neighboring town; 
but, as he continued to lose, he decided to enter the sanatorium. 

On entering the institution the patient was suffering from a 
very widespread lesion. The left lung was infiltrated from the 
apex to the base. Throughout the entire lung there were scat- 
tered areas of softening. Near the apex, both anteriorly and pos- 
teriorly, cavities had formed. 

The upper half of the right lung was infiltrated and also showed 
some evidence of softening. The lower portion was markedly 
emphysematous. 

The heart was large and showed clinical symptoms of myo- 
carditis. 

Course of the Disease.—The temperature and pulse curves are 
~ shown in Fig. 46. The general appearance of this patient and the 
widespread lesion in the lung were in no wise in keeping with 
his temperature curve. One would consider in looking at his 
temperature curve that he was suffering from little activity, but 
the patient was in an extremely precarious condition. This was 
not wholly due to the lung. The heart was a big factor and it 
is probable that if he had had a good heart, he would have had 
fairly good chances of an arrestment. That the infection was 
not markedly virulent we infer from the fact that the disease was 
widespread and active without marked symptoms of toxemia. 

His first month’s chart is extremely interesting. It will be 
noticed that on the second day after entering the sanatorium his 
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pulse dropped from above 80 to below 60; and, that, on the fifth 
day following, it increased to 80, and, a few days later, to 90. It 
continued on this high plane for nine days and then dropped 
again to 50 beats, which continued for five days. A point of 
interest in this pulse was that during the low, count, practically 
every other beat was dropped. I examined him during this time 
repeatedly and found that only every other auricular contraction 
was going through, the patient suffering from a partial heart 
block. The count as given by the patient, was not absolutely ac- 
curate; for my assistants, as well as myself, listened to the heart 
on various occasions and found two auricular contractions for 
every beat of the ventricles. Another thing of interest is that 
this failure of the auricular contraction to be conducted to the 
ventricle, came on with a rise in the temperature curve, which 
was well marked during the first period, and only slightly marked 
during the second period; but sufficient to suggest that there 
might be a causative relationship between the increased activity 
and toxie absorption from the lung, and the heart disturbance. 

It will be noticed that the patient’s temperature began to im- 
prove and was practically normal except for occasional rises last- 
ing over a period of a few days, until the fifth month, although 
eareful observation will show that the temperature, while not 
showing a wide daily variation, does show slight waves at inter- 
vals of about two weeks during the earlier period. One of these 
intervals during the latter part of March was followed by quite 
an increase of expectoration, which shows that the cause of the 
increased fever was associated with pulmonary inflammation and 
expulsion of a caseous focus. 

The patient’s weight had increased to 180 pounds by the end 
of the third month; but, by the end of the fifth month, it had 
dropped back to 17614 pounds. 

Each of these upward waves in the temperature curve was un- 
questionably due to activity in some focus in the lung. They 
were each accompanied by other symptoms of toxemia, and sev- 
eral of them were accompanied by the expulsion of a necrotic 
mass, as evidenced by the character of the sputum, as well as the 
inerease in its amount. 

About the middle of April there was a very sharp rise in tem- 
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perature which lasted for three days. This was accompanied by 
bloody expectoration. Immediately following, the temperature 
became more regular than it had been previously; and, for a 
month, it was extremely regular. The explanation is that during 
this rise of temperature which was followed by the spitting of 
blood, there was a rupture of a focus which had probably been 
intermittently active for some time and which had been keeping 
up these waves; consequently, the patient was given relief. 

Following this, for the next month, the system was able to care 
for all the toxins absorbed, without the production of a rise of 
temperature. 

On the 22nd of May there was another slight rise of temperature 
which was also accompanied by irregularity of the heart. This 
was followed by a period of more regular temperature and later 
by a drop in the pulse of some twenty beats. 

About the middle of June both pulse and temperature curves 
began to go a little higher, the inflammation in the lung increased 
somewhat, and, on the 23rd of June, the temperature went to 100°. 
This was accompanied by a marked increase of cough and expec- 
toration, followed by a decline in both temperature and pulse, 
showing that there had been definite relief from the inflammation 
within the lung and that the system was rid of the focus which 
had been discharging toxins into the circulation. 

This was followed by another slightly high curve in both pulse 
and temperature between the 4th and 11th of July, and again 
from the 27th of July to the 5th of August. 

Things then went along very well; the patient’s general condi- 
tion improved. He had previously lost some weight but during 
July and the early part of August he regained it. 

On the 17th of August the pulse and temperature both began to 
rise and on the 22nd the temperature reached 103.4°. This was 
a sharp rise, being nearly four degrees higher than the maximum 
of the previous day. One reason why this was so high was prob- 
ably because of the greatly increased amount of coughing. The 
cough and expectoration were both very markedly increased, in- 
dicative of the expulsion of quite a large amount of caseous ma- 
terial. Again the pulse and temperature declined and the patient 
improved. 
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Another increase in temperature and pulse rate occurred, which 
was accompanied by a very marked rise on the 15th, the tempera- 
ture reaching 101.5°. The reason that the temperature on this 
date was so much higher than the days preceding or following 
was due to the extra amount of cough the same as pointed out 
above. On this day the patient coughed quite heavily and ex- 
pectorated freely. The temperature, however, did not decline to 
normal; and, on the 24th of August, the patient had a hemorrhage 
of about three ounces. 

On the 26th of September it will be noted that there was a 
decided rise in both pulse and temperature. At this time the 
patient developed a left-sided pneumothorax. The symptoms at 
this time were: some pain, great anxiety, much shock, and marked 
dyspnea. 

Physical examination showed the heart pushed considerably to 
the right and diminished breath sounds and more or less tympany 
over the lower portion of the left lung. The shock and anxiety, 
together with the dyspnea which the patient showed, were partly 
due to the extra strain thrown upon the weak heart. 

It will be noticed that the temperature began to drop on the 
1st of October and the pulse began to show a slight rise at this 
time, but a more steady rise began on the 7th of October. This 
was marked by an increased area of heart dullness, due to dilata- 
tion of the right ventricle. 

The patient died with a pulse rate above 140 and a temperature 
below normal on the 14th day of October, 1918. 


Laboratory Examination at Termination of Treatment.— 


Sputum: Date Sept. 8, 1913. 
Quantity (24 hrs.) 20 c.¢. 
Sediment vol. DGC. 
Bacilli per field 1 

Urine: Date Sept. 8, 1913 
Quantity (24 hrs.) 900 
Specific gravity 1025 
Albumin negative 
Sugar negative 
Diazo negative 
Indican normal 

Blood: Date Aug. 8, 1913 
H.b. 90 


White cells 11,150 
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Comment.—There were several interesting things in this case. 
First, the myocarditis was a serious complication from the very 
beginning. Yet, in spite of this, and in spite of the extensive 
disease in the lung, the patient made splendid improvement, al- 
though the disease never became wholly quiescent. The curves 
which marked the rise in temperature are characteristic of tuber- 
culosis and came with considerable regularity every two or 
three weeks; but were insignificant during the first four or five 
months of the patient’s treatment. At the end of this time they 
became more marked and this increase kept on until the patient’s 
death. 

During the last four or five months of life, however, the patient 
was not in a serious condition. During most of this time he 
was feeling fairly well and there was every reason to feel en- 
couraged about him, in spite of the fact that the temperature 
curve was a little higher than it had been in the earlier part 
of the treatment. 

During this period there was no particular cause for alarm 
because the patient’s clinical course was in keeping with the path- 
ological changes that were going on in the lung. It is necessary 
to bear in mind that all patients who have advanced tuberculosis, 
with necrotic areas must, now and then, have some inflammatory 
condition about these areas, which are associated with increased 
activity in the focus and are quite often followed by an expulsion 
of cheesy contents. The patient must not be expected to escape 
these, for they are a necessary method of ridding the body of the 
contents of a tuberculous abscess; neither must he expect to feel 
well during the period when the temperature is high, for other 
symptoms of toxemia are also present. Fortunately, however, the 
toxemia is only temporary, lasting four or five days, after which it 
improves, the symptoms decrease, and the patient has an oppor- 
tunity to pick up before the next rise appears. So, if the patient 
holds his own in a general way during the period when this is 
occurring, the outlook is good; and, providing that it does not 
keep up too long and destroy too much tissue such changes are 
not inconsistent with an arrestment of the disease. Too often 
the physician who is treating the case, as well as the patient, be- 
comes anxious and thinks the treatment instituted is not doing the 
patient good or that it is doing him harm. The only way to avoid 
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such erroneous ideas is to keep constantly in mind the pathological 
changes which the patient is undergoing. 

When this patient first entered the sanatorium he was put under 
general hygienic treatment, with the addition of a preparation 
of bovine tuberculin. There was a very marked improvement in 
his condition. This improvement continued without abatement. 
On the 22nd of January quite a large dose of tuberculin was given. 
This was well borne, but it seemed best, under the circumstances, 
not to go higher with the dosage, not because of intolerance or 
because of reactions, but it seemed best not to produce too much 
focal stimulation because the disease was widespread and some- 
what active; so the preparation was changed and human tuber- 
eulin given. The patient reacted with local induration on much 
smaller doses of human tuberculin than he did on bovine, al- 
though the preparations are identical in their mode of preparation. 

On the 14th of February I again went back to the bovine prep- 
aration, which seemed to be tolerated better, although I did not 
attain as high dosage as I did the first period. 

During the latter part of June I again used human tuberculin 
and the patient showed very marked local induration; so I again 
stopped short of attaining a high dosage. The patient was then 
given bovine tuberculin, receiving his last dose on the 7th day of 
September. It will be interesting to note the method of giving the 
tuberculin. 

At the beginning of each preparation given, the dose was very 
small, and it was increased rapidly at short intervals; the interval 
being lengthened as the dose increased in size. It will further be 
noted that I paid very little attention to the slight rises in tem- 
perature which were occurring. This was because I knew they 
were not due to the tuberculin, but to the natural pathological 
changes in the tuberculous process in the lung. 

On about the 17th or 18th of April, at the time when a dose 
should have been given, it will be noticed that the patient was 
having one of his rises in temperature, so I omitted the dose for 
ten days. This being a little long for the interval for this size 
dose, I reduced the next dose to one-fifth that of the one pre- 
viously given. This change was not made because I thought the 
tuberculin was responsible for the temperature, or because the 
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preceding dose was too large, but simply because the interval 
was too long. 

From that time on we proceeded more slowly in dosage. On 
the 24th of May a dose was given in spite of the fact that the 
patient was having one of his high curves. It will be seen that it 
did not increase the height of the curve. The dose given on the 
13th day of June might be considered by some as standing in a 
causative relation with the rise which followed during the next 
ten days, but observation shows that this was the time for the 
rise to occur because these high waves came with considerable 
regularity. There is a high wave shown at the beginning of the 
first chart, then slight waves occurring during the course until the 
end of the fifth month when another high wave appeared. The 
next came at the beginning of the seventh month; another at the 
beginning of the eighth month; the next marked rise at the be- 
ginning of the tenth month; so, careful observation, together with 
a study of the pathological changes which were taking place, as 
shown by the symptomatology, showed that the rises of temper- 
ature were due to natural changes in the tuberculous process and 
not to dosage. 

That the rises of temperature during the last two months of the 
patient’s treatment were more marked than others is purely acci- 
dental. The one which occurred in the latter part of August was 
due to the fact that the cheesy focus which broke down and was 
expelled, was larger and accompanied by more inflammation than 
the earlier ones. The one which occurred during the middle of 
September and was followed by hemorrhage and a pneumothorax, 
does not indicate at all that the patient was not doing well. The 
death of this patient must be looked upon as being purely acci- 
dental. The reason the hemorrhage followed the expulsion of the 
caseous focus at this time was because the softening came rapidly, 
before the obliterating endarteritis could close off the small ves- 
sels. The reason the patient had a pneumothorax was because 
the softened area was near the pleura, and, instead of breaking, as 
it might have done, into neighboring bronchi, it broke into the 
pleura. 

This patient was gaining in weight and feeling very much better 
during the last two months of life. I have no doubt that could 
this pneumothorax have been averted this patient would have 
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had excellent chances of going on to an arrestment. The only 
way to understand a case of this kind is to follow it carefully and 
compare the clinical course with the pathological changes in the 
lung. 

This sudden rise of temperature and pulse, so well shown 
in Fig. 151, is one of the most characteristic signs of pneumo- 
thorax that we have. In some cases, I have seen none of the usual 
symptoms, only this sharp rise in temperature and pulse; and, on 
physical examination, found a shifting of the heart to the opposite 
side and a tympanitic area over the part involved. When a 
patient is under care, with a well kept graphic chart, and we see 
this sudden rise in temperature and pulse, we should always 
examine the chest for a pneumothorax. It is not as easily diag- 
nosed where the patient has not been under observation, and such 
a chart is not kept; but it can, as a rule, be made out, if the case 
is properly examined and analyzed. 


ere OS en 


Charts of chest, Case 1999. 


150. 


Fig, 


RP 


- eae er 


an a 


CASE 2657. 


CHRONIC FIBROSIS, PROBABLY TUBERCULOUS IN NA- 
TURE. DELAYED DIAGNOSIS, MARKED ASTHENTIA, 
MARKED NEURASTHENIA, COMPLICATED BY ASTH- 
MA, PULMONARY ABSCESS, GENERAL PTOSIS OF 
ABDOMINAL VISCERA. IMPROVEMENT. OBSERVED 
FROM MARCH 1, 1915, TO JANUARY 31, 1916. 


A Discussion or: Faure to DiacGNosE Fisrom TUBERCULOSIS 
ALTHOUGH WIDESPREAD UntiL Cavity Forms; DiIrFICULTY OF 
Diagnosing A NEw INFILTRATION UPON AN EMPHYSEMATOUS 
Lune; Causes or Rapi Heart Action; DicEstivE DIsTURB- 
ANCES; PuLMONARY ABSCESS; AND TREATMENT OF CHRONIC 
Fisroi PHTHISIS WHERE BaciLtiI ArE Not Founp. 


Case 2657._Nurse. Age 53. Entered the sanatorium March 1, 
1915. 


Family History.—Father died at the age of 84, having an at- 
tack of jaundice; diagnosis not made. Mother died at age of 37 
of typhoid. Five brothers and three sisters all living and in good 
health. 

Personal History.—Patient had measles, whooping cough, and 
diphtheria in childhood. Made prompt recoveries. Suffered from 
multiple arthritis during the past six years. Improved by hot air 
treatment. Passed through menopause. 


Tuberculous History.—At the age of nineteen the patient had 
a cough continuously from March until July. The patient does 
not recall other symptoms present at the time. Twenty years 
ago (at the age of 33) the patient had a pain in left side, which 
she remembers as giving her considerable concern at the time. 
Six years ago the patient lost weight quite rapidly. Was run 
down and had a troublesome squeak in the lung. She consulted 
a physician who said that there was nothing the matter with her 
lungs. Three years ago the patient noticed a slight, dry, un- 
satisfying cough, started by a tickling sensation in the larynx. 
This was followed a little later by slight expectoration which was 
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blood tinged several times. The patient had considerable pain in 
the right shoulder which she felt was probably of a rheumatic 
nature, since she also had pain in other joints. Six weeks ago 
she had a slight pleurisy on the left side, followed by some night 
sweats. Beginning about a year and a half ago the patient noticed 
that her endurance was failing, that she was beginning to lose in 
strength. During the past six years she has suffered more or less 
from protracted colds, but repeated examinations by physicians 
assured her that there was no trouble in the lungs. Tuberculosis 
was diagnosed three weeks ago by the x-ray. Sputum was not 
examined because it was thought to be coming from the throat. 

Examination.—The patient is poorly nourished. Temperature 
98°, pulse 100, blood pressure systolic 125 on the right and 114 
on the left. Dyspnea on exertion. Patient sleeps well and 
bowels are regular. 

Condition of the Muscles and Subcutaneous Tissue-——The condi- 
tion of the muscles and subcutaneous tissue is shown in the fol- 
lowing table in which the — sign is used to indicate degenera- 
tion, and the + sign to indicate spasm. 


RIGHT LEFT 
Degeneration | Spasm | Degeneration | Spasm 
Sternocleidomastoideus —-— + A 4 
Pectoralis : 
Trapezius == + 
Levator anguli scapule | — — + < 2 
Rhomboidei —_—— 
Degenerated subcutane- |To fourth rib 
ous tissue ay Date ea a 
orly, also to 
angele of 
scapula pos- 
teriorly. 
Lessened motion Throughout At base 


Palpation of Total Resistance —Riaut.—Anteriorly—Deep pal- 
pation over the entire right lung shows increased resistance which 
is marked from the apex to the fourth rib. Posteriorly—Marked 
resistance from the apex to the lower angle of the scapula and 
slight resistance from there to the base. Very marked dullness over 
the fourth and fifth vertebre, and the interscapular space adjacent, 
indicative of enlarged glands. Lrrr.—Anteriorly.—Increased re- 
sistance from the apex to third rib and an increased tension, but de- 
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creased total resistance, indicative of emphysema, from the third 
rib to the base. Posteriorly—Slight resistance above the spine of 
the scapula and increased tension, but lessened resistance from there 
to the base, indicative of emphysema. The entire heart is shifted. 
Both borders are one inch to the right of its normal position. 

Percussion —Riaut.—A nteriorly.—Marked dullness to the fourth 
rib, slight impairment of the percussion note from the fourth rib to 
the base. Posteriorly—Very marked dullness to the lower third of 
the scapula. Dullness and slight impairment from there to the base, 
the dullness being more marked over the fourth and fifth vertebre 
and the interscapular region adjacent. Lrerr.—Anteriorly.— 
Marked hyperresonance throughout, with slightly increased resist- 
ance to the finger to the second rib. Posteriorly—Marked hyper- 
resonance throughout with slightly increased resistance to the spine 
of the scapula. 

Auscultation.—Ricut.—A nteriorly—Rough very harsh inspira- 
tion with very harsh prolonged expiration with medium rales above 
the second rib and fine rales from the second to the fourth rib, 
which are brought out on coughing. The respiratory note is exag- 
gerated and shows prolonged expiration indicative of emphysema 
from the fourth rib to the base. Posteriorly—Rough harsh inspira- 
tion, with very harsh prolonged expiration from the apex to the 
lower third of the scapula accompanied by ronchi and medium 
rales. Harsh inspiration with prolonged expiration, indicative of 
emphysema from the lower third to the base. Lrrr.—Anteriorly.— 
Slightly rough harsh inspiration with prolonged expiration, ronchi, 
and an occasional rale above the second rib and markedly prolonged 
expiration from the second rib to the base, indicative of emphysema. 
Posteriorly—Rough harsh inspiration with prolonged expiration, 
with medium rales on coughing from the apex to the lower third of 
the scapula with markedly prolonged expiration to the base, indica- 
tive of emphysema. 

Examination of the Larynx.—Examination of the larynx shows 
absence of tuberculous involvement. 


Laboratory Examination.— 


Sputum: Date March 4, 1915 
Quantity (3 days) 30 ¢.¢. 
Sediment vol. (h (Xo 


Bacilli per fieid none 
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Urine: Date March 12, 1915 
Quantity (24 hrs.) 2400 
Specific gravity 1010 
Albumin negative 
Sugar negative 
Diazo negative 
Indican normal 
Blood: Date March 2, 1915 
Hb. 90 
White cells 7150 
Arneth index 85 
Lymphocytes 24.8 


Diagnosis.—Chronie fibroid tuberculosis affecting the upper 
lobe, also the upper part of the lower lobe on the right side, with 
a moderate degree of contraction, and scattered foci throughout 
the remaining portion of the lung with slight compensatory 
emphysema. Marked compensatory emphysema of the left lung 
with slight infiltration in its upper portion. Moderate displace- 
ment of the heart to the right. The condition of the lungs is 
shown in Fig. 152, page 588. 

Prognosis.—The opportunity for arrestment in this case is fair. 

Analysis of the Case.—This case offers many things of interest. 
In the first place it shows the great difficulty of a patient suffer- 
ing from chronic fibroid tuberculosis having a correct diagnosis 
made. This patient showed very suspicious symptoms when only 
nineteen years of age, again when thirty-three, and, again, six 
years ago, when forty-seven. Six years ago when she was run- 
ning down, losing weight and showing signs of malaise and lack 
of endurance, she was also suffering from her arthritis, and, con- 
sequently, the attention was riveted entirely on the joint condi- 
tion. She also at this time suffered from squeaks in the lung 
and consulted a physician on account of it. He considered that 
it was nothing but asthma and did not make a diagnosis. From 
that time until this, the patient has suffered more or less con- 
stantly with symptoms pointing to the lung. Frequent and pro- 
tracted colds, more or less constant cough, particularly during 
the last three years, slight expectoration, gradual loss of weight, 
running down from 145 to 111 pounds, and sputum slightly 
blood-tinged, all of which should have made the physician sus- 
picious. During this time she had her lungs examined repeat- 
edly but was always told that there was nothing the matter. 
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Three weeks prior to consulting me, the diagnosis was made by 
the x-ray. 

It is almost impossible for the patient suffering from fibroid 
tuberculosis to have the disease recognized during the early 
stage before ulceration occurs, yet in this case physical examina- 
tion should have revealed the shrinking of the right lung, and 
the harsh character of the breathing, also the displacement of 
the heart, and the compensatory emphysema on the left side, be- 
cause this had unquestionably been going on for several years. 

At the time of entrance this patient was suffering from chronic 
fibroid tuberculosis involving the entire upper lobe and the up- 
per half of the lower lobe on the right, with enlargement of the 
bronchial and peribronchial glands, particularly on the right. 
In the upper portion of this lung, softening was beginning as 
indicated by the character of the rales. The collateral inflamma- 
tion had never proved to be very severe, indicating the process to 
be of comparatively low virulence. The base of the right lung 
was slightly emphysematous, in order to compensate for the loss 
of tissue due to the shrinking of the upper portion of the same 
lung. The entire left lung was considerably enlarged and em- 
physematous, in order to compensate for the loss of tissue on the 
right side. 

Near the apex there was a new infection implanted upon this 
emphysematous lung. A secondary infection on an emphysematous 
lung offers difficulties in diagnosis. If the amount of infiltration 
is slight it may not be sufficient to overcome the decreased dull- 
ness and resistance to the finger on percussion, caused by the 
emphysema. The ausculatory note is also confusing. Emphy- 
sema itself gives a slightly rough character to the respiratory 
note, also causes a prolonged expiration, much the same as is 
produced by infiltration, except the expiration is usually soft and 
of low pitch in emphysema. When rales are present, however, 
as they are in this case, the diagnosis is not so difficult. 

The disease at the present time is not very active although 
there is the beginning of necrosis above the second rib anteriorly 
and the spine of the scapula posteriorly. 

Course of Disease During Treatment.—The temperature and 
pulse curves are shown in Fig. 153. This patient was put at rest 
in bed and was kept at rest during the first five months, only 
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being allowed to sit up an hour or two a day during the later 
portion of this time. From this time on she was allowed more 
freedom. She was given sun baths, beginning with five minutes 
a day, and increased to one hour. Hydrotherapy, psychotherapy, 
and tuberculin were also used. (See Fig. 153, page 588.) 

This patient had suffered from asthma, as well as tuberculosis. 

It will be noticed that she was running a temperature between 
99° and 100° when she entered the institution. Her pulse ranged 
from 80 in the morning to 100 in the afternoon. This pulse was 
out of proportion to the toxemia from which she was suffering, 
and the degree of temperature which was present. The reason 
of the rapidity of the heart’s action was not due to the toxemia 
from the tuberculosis. She was physically weak; and nervous. 
She was suffering from dyspnea, which was probably partly due 
to the shifting of the heart, it being dislocated to the right; 
partly to the interference with diaphragmatic action; and, partly 
to extensive fibrosis interfering with oxygenation. All of these 
factors have a tendeney to reduce oxygenation, which increases 
acid retention and favors dyspnea, making rapid heart action 
necessary. I am also of the opinion that her mental depression 
was a considerable factor in keeping up the pulse rate. 

It will be noted that there was a gradual decrease in pulse 
rate, which is particularly noticeable during the latter part of 
May. The pulse at that time, came down in the seventies, and, 
during the next month, came down to even the sixties. During 
this period the patient was making very satisfactory progress. 
One difficulty was to maintain even the low weight which she 
was carrying. She was weighing only 106 and 108 pounds, al- 
though she could easily carry 185 pounds. During the fourth 
and fifth month of treatment when the pulse came so low, she 
was suffering some from asthmatic breathing. It will be re- 
called, as discussed elsewhere in these pages, that asthma is due 
to vagus stimulation; consequently, I look upon the low pulse 
rate during this period as an indication of such stimulation. 

It will also be noted during these two months that the temper- 
ature was more unstable. Every few days the maximum for the 
day would be higher than it should be. In reading a temper- 
ature chart one must not consider all of the maximum records,— 
it is the body of the charted curve that must be considered. 
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The body of her temperature curve during these two months 
was practically normal. During the month of June it was 
normal with the exception of the few days from the 8th to the 
12th. During July it was above normal on the 8th and remained 
so until about the 20th; but it may be seen that when the tem- 
perature was highest the pulse rate was lowest. This can hardly 
be accounted for except as being a depression of the pulse rate 
due to stimulation of the vagus. On the 19th of August there 
was a very sharp rise of temperature which was associated with 
digestive disturbance, and another on the 26th, due to the same 
cause. This patient had considerable gastrointestinal disturbance 
during August and September. Her stomach was low in the ab- 
domen and dilated; consequently it gave her annoyance at times. 
During this time she lost weight, and even with the most careful 
diet, the loss in weight persisted until she attained a low weight 
of 9414 pounds. This digestive disturbance, followed by loss of 
weight, was precipitated by worry and fretting largely induced 
by disappointment in finding out that what she thought was go- 
ing to be a six weeks’ or two months’ treatment was going to 
require many months. She was also struggling between trying 
to be a Christian Scientist and the realization that she needed 
medical aid. The digestive symptoms abated and her weight in- 
creased until she weighed 112 pounds in November. 

A very interesting rise will be noted in the temperature and 
pulse curves which took place on the 28th and 29th of Novem- 
ber. Without previous warning, except for a slight amount of 
pain in the interseapular region, the patient was seized with a 
very troublesome and persistent cough, and the temperature in- 
creased from 98° in the morning of the 28th to 103° in the after- 
noon, and remained high for two days, when it dropped again to 
normal. The pulse increased from 76 on the morning of the 
28th to 128 that afternoon. The severe cough continued and 
on the second day was accompanied by free expectoration. The 
amount of expectoration in October (the last measured specimen) 
had been, 15 ¢.e. per day, and on the 30th of November it increased 
to 100 e.c. per day. The expectoration was very foul smelling, 
indicative of abscess. 

Physical examination showed dullness in the right lower in- 
terscapular space, with signs of acute softening and cavity forma- 
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tion. It will be noticed that this came on without any warning 
whatever. The patient had just attained the highest weight at 
any time during her stay in the institution. On the 22nd of 
November she weighed 112 pounds. The pulse and temperature 
once more remained somewhat irregular; at the same time, were 
satisfactorily low during the next three weeks. On the 20th 
of December she again had a rise in temperature, the maximum 
for the day being above 101°, and reaching the same the follow- 
ing day. This had been preceded by one or two days of gradual 
elevation and by general symptoms of toxemia such as malaise, 
aching, nervousness, and digestive disturbances. The pulse at 
this time did not show a marked elevation. In accounting for 
this we must consider that the peripheral stimulation of the 
vagus by the inflammation around the abscess counterbalanced 
the sympathetic stimulation produced by the toxins. The patient 
experienced another increase in cough and expectoration, the 
amount reaching 120 ¢.c. per day. It had the same disagreeable 
odor as was noticed in the preceding attack on the 28th and 29th 
of November. At this time she also complained of a severe pain 
in the right shoulder and arm, and called attention to a dull 
pain in the interscapular region as before. Again, physical ex- 
amination showed dullness and increased bubbling rales indica- 
tive of abscess. The pain continued over the right interscapular 
region and shoulder for about a week, when it disappeared. 
The amount of sputum remained about the same for a week or 
ten days and then gradually decreased. The patient continued 
to improve and by the end of January was free from all un- 
usual symptoms and was having a normal pulse and tempera- 
ture. 

These two attacks of acute abscess formation require special 
consideration. The first one came during an epidemic of acute 
respiratory infections, in which the streptococcus was predom- 
inant. Within two or three days of the time that this abscess 
formed, another patient in the sanatorium developed a similar 
process. The odor of the sputum disappeared as soon as the 
acuteness of the process abated, and all signs passed away, leav- 
ing the tuberculous process as it was before, but with continued 
increased expectoration. On January 19, a short time before 
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she left the institution, her sputum had decreased to about 70 
c.c. per day. 

This type of pulmonary abscess, as a rule, takes care of itself 
and heals after a time. In those instances, however, where a 
large abscess develops, involving a large portion of a lobe, usu- 
ally the lower, healing is questionable. 

Our method of handling such cases is very unsatisfactory. 
Neither medical nor surgical measures prove to be very ef- 
ficacious. The best that one can do in the treatment of an ab- 
scess such as this is to use as inhalations such remedies as creo- 
sote, iodine, eucalyptol, and carbolic acid; and administer in- 
ternally such remedies as creosote, guaiacol, and thiacol. When 
abscesses are larger, pneumothorax may be of some aid if em- 
ployed while the walls are collapsible. 


Laboratory Examination at Termination of Treatment.— 


Sputum: Date Jan, 19, 1916 
Quantity (3 days) 230 ¢.¢. 
Bacilli per field none 

Urine: Date Jan. 17, 1916 
Quantity (24 hrs.) 3100 
Specific gravity 1009 
Albumin negative 
Sugar negative 
Diazo negative 
Indican normal 

Blood: Date Nov. 30, 1915 
Hb. 82 
White cells 12,150 


Comment.—The interest in this patient is concentrated about 
the failure to obtain a diagnosis and the character of the process 
in the lung. At no time did we find tubercle bacilli in the spu- 
tum; yet I am reasonably certain that this case is to be classified 
as a ease of fibroid-phthisis. This is one of the types discussed 
by Sir Andrew Clark in his classical monograph on fibroid 
phthisis.1 The finding of bacilli is not to be relied upon wholly 
in diagnosis. If all sputum was examined it is probable that ba- 
eilli or splitter (Spengler) or Much’s granules would be found 
now and then in these cases. The secretions which these patients 
raise probably come mostly from the bronchi. They suffer from 


1Fibroid Diseases of the Lungs, Charles Griffin & Company, Limited, London, 1894. 
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a chronic bronchitis; and, at times, bronchorrhea. The bacilli are 
of low virulence, but gradually extend, invading new tissue, 
until the greater portion of the lung is involved. Bronchiectasis 
is usually found. Such cases rarely have a diagnosis made be- 
cause of the failure to find bacilli. We must consider them 
in the same light, however, as we do those cases of fibrosis 
where the amount of involvement is limited, and which, sooner 
or later, break down with ulcerative active clinical disease. 
There is no difference between the small fibrosis occupying a 
portion of the apex, and the extensive fibrosis that destroys a 
lobe or a lung, except that of degree. Sooner, or later, in nearly 
all of these cases, bacilli will be found if the sputum is repeat- 
edly examined. I have seen a number of cases of this type 
which, after a period of five or ten or fifteen years of suffering 
from fibrosis, chronic bronchitis, general weakness, and semi- 
invalidism, broke down with an active ulcerating process, dur- 
ing which time bacilli were found in the sputum. These pa- 
tients deserve the same treatment as others. Grant that the 
process is not tuberculous, the patients require the same treat- 
ment as the tuberculous patients do. We know of nothing bet- 
ter than the ordinary tonie regime which is used for tubereu- 
losis. The only difference that we could make for the tubercu- 
lous would be tuberculin. These patients may not need tuber- 
culin; but, if administered, it will do them no harm. They do 
need every tonic fortifying measure that is of value in the treat- 
ment of tuberculosis, and such treatment should be afforded 
early before their physical strength is reduced and their nerv- 
ous system is undermined. We must not be so fearful of treat- 
ing one who has not tuberculosis that we deny assistance to an 
individual who has the same symptomatology as that of tuber- 
culosis; for he requires practically the same therapy whether 
the etiological factor is the same or not. 

The length of time necessary to produce a favorable result 
in such a ease is not understood sufficiently well. Such a pa- 
tient must be built up physically and restored to the best nerv- 
ous balance possible. This task is before the clinician at the end 
of years of nervous and physical exhaustion and after years 
of harmful psychical impression. Nerve force is to be restored, 
physical endurance is to be raised and psychical equilibrium 
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through re-education is to be attained, none of which can be 
accomplished except to a limited degree. Such a task requires 
months. This patient should have the assistance of strong 
forceful guidance with appropriate measures directed against 
her physical disease over a period of two or three years. Even 
then it would be impossible to attain more than 60 or 70 per 
cent efficiency. 


CASE 544. 


DELAYED DIAGNOSIS AND TREATMENT; CHRONIC 
CASEOFIBROUS TUBERCULOSIS; EXTENSIVE FI- 
BROSIS WITH CONTRACTION OF RIGHT UPPER AND 
MIDDLE LOBE; EXTREME COMPENSATORY EMPHY- 
SEMA OF LEFT LUNG; MEDIASTINUM PUSHED FAR 
TO RIGHT; PYOSALPINX, OPERATION; INTESTINAL 
INFECTION WITH OPERATION; PERITONITIS WITH 
ADHESIONS; DEATH FROM DILATATION OF HEART; 
AUTOPSY. OBSERVED FROM OCTOBER 6, 1906, TO 
DECEMBER 8, 1914. 


A Discussion OF: THE IMPORTANCE OF PLEURISY AS A SYMPTOM 
oF ACTIVE TUBERCULOSIS; THE EVIDENCES OF HEALING; Com- 
PENSATION BETWEEN THE Two SIDES OF THE THORAX; AND 
COMPENSATION BETWEEN THE THORACIC AND ABDOMINAL Cay- 
ITIES. 


Case 554.—Housewife. Age 37. Entered the sanatorium Octo- 
ber 6, 1906. 

Family History.—Family history revealed nothing of impor- 
tance. 

Personal History.—Only child. Never very strong. Had 
ordinary diseases of childhood and made prompt recoveries. 
For twelve years had complained of frequent attacks of in- 
fluenza. Had St. Vitus’ dance at the age of twenty-four. 
Mother of two children, both in fair health. Had several mis- 
carriages. Suffered much from pelvic disturbance, having had 
a salpingitis. Had several pelvic operations. 

Tuberculous History.—Patient gave a history of having had 
three attacks of pleurisy; one six years and another one year 
previously; and one during the preceding year. She had suf- 
fered from malaise for one year. A hacking cough began one 
year previously, and was accompanied by slight expectoration 
which increased during the previous six months. Had frequently 
had attacks of pain in the upper part of the right chest. Had 
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night sweats off and on for six months and had several slight 
hemorrhages during that time. Temperature at times had been 
from 101° to 103°. She suffered from shortness of breath on 
exertion. Had had much hoarseness and for two months com- 
plete aphonia. Digestion was poor for the preceding year. She 
suffered from chronic constipation, and insomnia. She men- 
struated profusely. Normal weight 104 pounds. Weight at the 
time of examination, 9714 pounds; pulse 116; temperature 99.6°. 

The symptoms in this case could be tabulated according to 
their etiology, as follows: 


SYMPTOMS DUE TO 


: Reflex Tuberculous Process 
Toxemia Stimulation per sé 
Malaise Hoarseness Pleurisy 
Nervous irritability Aphonia Tuberculous bronchitis 
Insomnia Hacking cough Hemorrhage 
Loss of appetite Pain in upper portion | Sputum 
of chest 


Loss of weight 
Rapid heart 
Night sweats 
Temperature 


Physical Examination.—Physical examination revealed severe 
infiltration of the upper, middle, and apex of the lower lobe on 
the right side, with signs of cavity at the apex; also slight in- 
filtration of upper lobe on the left side. Heart normal. Larynx 
showed no signs of tuberculous infiltration, but marked dis- 
turbance in adduction, which accounted for the hoarseness. The 
condition of the lung on entrance is shown in Fig. 154, and at 
death in Fig. 155, page 594. 

Laboratory Examination.— 


First Entrance 


Sputum: Date Jan. 22, 1907 
Quantity (24 hrs.) sample 
Bacilli per field few 

Urine: Date Apr. 22, 1907 
Quantity (24 hrs.) 1100 
Serum albumin negative 
Serum globulin negative 
Sugar negative 
Diazo negative 
Indican normal 


Specific gravity 1010 
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Second Entrance 


Sputum: Date Oct. 8, 1910 
Quantity (24 hrs.) 10> ec: 
Bacilli per field 5 

Urine: Date Oct. 8, 1910 
Quantity (24 hrs.) 1550 
Specific gravity 1016 
Serum albumin negative 
Serum globulin negative 
Sugar negative 
Diazo negative 
Indican normal 

Blood: Date Sept. 7, 1910 
Hb. 85 
White cells 6,200 
Arneth index 80 
Lymphocytes 1200 


Treatment.—Patient entered the Pottenger Sanatorium and 
was placed in the open air and given an abundance of food, as 
overfeeding was the rule at that time. A cold sponge bath was 
given each morning. Heliotherapy in the form of a concen- 
trated sun bath from a large mirror, in which the heat rays 
were cut off by blue glass for a period of forty minutes each 
day, was given. Tuberculin was given in gradually ascending 
doses; exercise was suited to the patient’s strength and condi- 
tion of the lung, and the patient was kept cheerful and opti- 
mistic. 

The patient left the sanatorium after eight months with tem- 
perature 99°, pulse 90, weight 109.6 pounds. The cavity at the 
right apex had dried and bacilli were absent. The heart was 
shifted slightly to the right. After leaving the sanatorium the 
pelvic trouble became acute and considerable operative inter- 
ference was resorted to, which resulted in a very serious general 
pyogenic infection which almost cost the patient her life ons 
left her with a rectovaginal fistula. 

The patient remained well for two and a half years during 
which time she did her own housework and tock upon herself 
duties which were too arduous, and, on October 7, 1910, she re- 
turned a second time with renewed activity in the upper half 
of the right lung, scattered foci through the lower lobe and 
marked infiltration in the larynx. She was also suffering from 
obstinate constipation and symptoms which led us to suspect 
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tuberculosis of the intestines. Temperature was 99.6°, pulse 
90, weight 9414 pounds. 

The patient was placed on the same general treatment. She 
remained in the institution for ten months, leaving August 30, 
1911. During this period the activity in the lung was consider- 
ably lessened and marked contraction of the right lung had oc- 
curred. The left lung remained healed and took on a moderate 
degree of compensatory emphysema. The bowel condition did 
not yield. At the time of discharge her temperature was 99.4°, 
pulse 80, and weight 89 pounds. She showed slight activity in 
the right lung. The cavity at the apex, however, remained dry. 

Operation for Tuberculous Enteritis—Shortly after this ow- 
ing to the fact that the tuberculous condition in the bowel, as 
near as we could tell, seemed to be largely confined to the region 
of the appendix, an operation was advised. Upon opening the 
abdomen we found a tuberculous appendix and a very large 
tuberculous ulcer in the head of the cecum near the base of 
the appendix, the head of the cecum being very much thickened. 

There was also a large ulcer in the ileum about twelve inches 
from the ileocecal valve. Owing to the fact that the patient 
was taking the anesthetic badly, it did not seem best to do a 
resection. The ulcer in the ileum was removed by a V-shaped 
incision, and the ends of the gut brought together. The ulcer ° 
in the head of the cecum was treated by turning it in by means 
of a purse-string suture so that if a perforation occurred (we 
had some fear of this owing to the depth of the ulcer and the 
friable nature of the tissues) the escape of the contents into the 
peritoneal cavity would be prevented. 

The patient recovered slowly from the operation and then 
spent two or three months in Arizona. She suffered some from 
pain about the seat of the operation for a time and had con- 
siderable disturbance which seemed to be a result of the ulcer 
in the cecum; but this finally disappeared, although the patient 
always suffered from obstinate constipation and gas pains, 
which may be explained by the adhesions found at autopsy. 

Later History.—For the next three years I saw the patient 
oceasionally, and during most of this time she was in a condi- 
tion of semi-invalidism, suffering from weakness, obstinate con- 
stipation and gas, and from a gradually increasing dyspnea. 
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During this time the contraction in the right lung was continu- 
ously increasing and the left lung was taking upon itself an in- 
creased compensatory emphysema. The heart and mediastinum 
were gradually pushing to the right. 

I was called to see her about one month before her death. 
Her dyspnea was increasing quite markedly. At this time she 
was using all the auxiliary muscles of respiration in breathing. 
She also complained of extreme weakness, disgust for food, of 
seeing spots before her eyes, and, at times, of an almost unen- 
durable dyspnea. Physical examination showed the heart to 
be very large and moved far over to the right side, and the 
pulse rate very rapid. Temperature was normal. I made a 
diagnosis of dilatation of the heart and put her on appropriate 
treatment. There was no relief in her condition until her death 
on December 8, 1914. 

Autopsy.—On opening the chest we found the trachea pushed 
over two inches to the right of the median line. The heart was 
very large and occupied the center of the chest cavity. The 
pericardium stretched over it tightly. 

The upper part of the right lung was a contracted mass about 
the size of one’s fist. At the extreme apex was a cavity 
which at one time had been probably the size of a hen’s egg. 
The walls were smooth and dry and the eavity was surrounded 
by connective tissue one-fourth of an inch thick. It was com- 
pressed so that its walls were almost in apposition. The rest 
of this apex contained numerous small cavities and large 
amounts of dense fibrous tissue. It had no functionating power. 

The middle lobe was also the seat of considerable fibrosis, was 
very much contracted and had practically no functionating 
power. 

The lower lobe on the anterior surface was a dense fibrous 
mass extending from the lower border of the second rib to 
about the lower border of the fourth rib, its median border being 
in the mammary line. Posteriorly, the apex of the lower lobe 
was pushed upward and contained several small suppurating 
cavities surrounded by dense fibrous tissue. The rest of the 
lobe was markedly emphysematous, although it also contained 
a great deal of scattered fibrous tissue, which had resulted from 
healed tubercles. 
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Fig. 154.—Charts of chest, Case 544, at beginning of treatment. 


Fig. 155.—Charts of chest, Case 544, prior to death: 4, lower left lobe; B, upper left 
lobe; C, heart; D, right lung. 
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The pleura on the right side was thickened and adherent from 
the top to the bottom. - 

The upper lobe of the left lung contained numerous fibrous 
nodules resulting from healed tubercles; but, the entire lung 
was markedly emphysematous. The upper lobe had pushed to 
the right through the anterior mediastinum so that the right 
border above the heart was three inches to the left of the 
median line. The lung also extended downward so that it filled 
the entire pleural space. At the apex the emphysema had 
reached such a high degree that it had pushed beyond the con- 
tracting fibrous tissue so that distinct lobes were formed, the 
sulei between them being half an inch or more in depth. This 
distortion is shown in Fig 40, Vol. I, page 286. 

The pleura on the left side was only slightly thickened. 

The diaphragm on the left was lower than normal, being 
pushed down by the emphysematous lung, while on the right 
it was much higher than normal, having followed up the re- 
tracted lung. It reached to about the third interspace. 

In the left pleural cavity there were several ounces of fluid 
which was probably a result of the failing heart. 

On opening the abdomen we found the ascending and trans- 
verse colon in the pelvis, the stomach three inches below the 
umbilicus, and the intestines bound down firmly by adhesive 
bands which had resulted from the peritonitis at the time of 
her pelvic infection. 

The right kidney was badly prolapsed. The left kidney was 
in normal position. 

The liver was large and had pushed high up on the right side 
following the diaphragm so that almost a new lobe had formed 
to fit itself to the contour of the shrinking lung. The left lobe 
was also double its normal size. 

The cecum showed a decided pouching and its walls were as 
thin as paper. No evidence of active tuberculosis could be 
found in the intestines. 

On opening the cecum we found that the ulcer which had 
been turned in at the time of the operation had healed and 
nothing remained except a mass of fibrous tissue. 


596 TUBERCULOSIS CLINIC 


First Discharge 


Sputum: Date Jan. 29, 1908 
Quantity (24 hrs.) 2 ¢.¢. 
Bacilli per field negative 
Urine: Date Jan. 29, 1908 
Quantity (24 hrs.) 1600 
Serum albumin negative 
Sugar negative 
Diazo negative 
Indican slightly increased 


Second Discharge 


Sputum: Date June 21, 1911 
Quantity (24 hrs.) 20 ¢.¢. 
Sediment vol. 4 
Bacilli per field 25 

Urine: Date July 22, 1911 
Quantity (24 hrs.) 1600 
Specifie gravity 1009 
Serum albumin negative 
Serum globulin negative 
Sugar negative 
Diazo negative 
Indican negative 

Blood: Date May 22, 1911 
Hb. 90 
White cells 8700 
Arneth index 72 
Lymphocytes 1300 


Comment.—This case is extremely interesting from many 
standpoints. 

From the Diagnostic Standpoint—Pleurisy was present in this 
patient six years before the diagnosis was made and again one 
year, yet it was not heeded. Pleurisy is due to a tuberculous proce- 
ess in such a large percentage of cases that tuberculosis should 
always be ruled out before a diagnosis is made. Dry pleurisy 
has tuberculosis for its etiology just as often as pleurisy with 
effusion. When we have active pleurisy it means that there is 
a pleural or subpleural tuberculosis present which is in a state of 
active inflammation. It is not necessary to wait for this to 
spread. The patient should be treated for tuberculosis at once, 
the same as though the disease were in the lung proper. 

This patient had a cough, and showed a general debility, 
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with occasional spitting of blood a year before the diagnosis 
was made. 

From the Standpoint of Treatment.—When this patient was put 
under proper treatment she responded at once and after a few 
months had shown an arrestment of the disease with a healing 
of a large cavity; and, it was interesting to note, that at the 
time of the autopsy eight years later, this cavity still remained 
dry and healed. This patient’s resisting power was so much 
increased and her immunity to her disease was so raised that 
although her arrestment was so recent, still she went through 
her severe pelvic disturbance with accompanying operations and 
septicemia with very little activity recurring in the lung. 

From the Standpoint of Compensation Within the Thorax.— 
The fact is not sufficiently appreciated that every destruction of 
tissue within the thorax is compensated for by the remaining 
tissues. In this case the right lung was reduced to half its nor- 
mal size. The upper lobe was contracted to a small fraction of 
its normal size, and the lower lobe was very much reduced by 
new connective tissue formation; but the part that was able, took 
upon itself an intense degree of enlargement and filled as much 
of the space as it could. 

That portion of the left lung which had not been converted 
into fibrous tissue in the healing of the tuberculous process, took 
upon itself an enormous hypertrophy, almost doubling in size; 
completely filling the complimentary pleural space, forming a 
new lobe and pushing over a distance of three inches to the left 
of the median line above the heart. 

The effect on the mediastinum, including the heart, is also ex- 
tremely interesting. The posterior portion of the mediastinum 
is fastened securely so that it cannot move to any great extent, 
particularly to the right, but the anterior portion of the medias- 
tinum, including the heart, can push far over as it did in this 
ease, provided that the pericardium is sufficiently large to allow 
this to occur. The right border of the heart lay within three- 
fourths of an inch of the ribs on the right axillary line, there 
being a fibrous tongue of the right lung between it and the chest 
wall. The pushing of the heart over to this side widened the 
curve of the arch of the aorta, and as the mediastinum was 
pushed far over out of its normal position, there was considerable 
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drawing upon the tissues about the root of the lung. Particu- 
larly was this noticeable on the recurrent laryngeal. This pa- 
tient had, as so many patients have under similar circumstances, 
the same brassy cough that accompanies aneurism. 

It is extremely interesting to see the way that patients can 
accustom themselves to such marked displacements. With the 
trachea two inches to the right, with the arch of the aorta 
greatly widened, with the heart pushed more than two inches 
to the right of its normal position, this patient was still able 
to live in fair comfort during a number of years. 

Another interesting feature in this ease is the pericardium. In 
opening the chest we found the pericardium stretched tightly 
over the heart. The probabilities are that the heart dilated as 
far as the pericardium would permit. The size of the pericar- 
dium is a very important factor in the contractions which oc- 
cur in advanced tuberculosis accompanied by shifting of the 
mediastinum. If the pericardium is large the heart shifts easily 
and accommodates itself to the changed conditions better than 
when the pericardium is small. 

Compensatory Changes Between the Thoracic and Abdominal 
Cavities—Not only do we have compensatory changes in the 
thorax itself, but also between the abdominal and thoracie eay- 
ities. It will be noticed that the right lung, even after that por- 
tion which was able to hypertrophy had done so, and after the 
left lung and mediastinum had pushed over into the right tho- 
racic space and had occupied all the space that they possibly 
could, still the original space was far from being occupied. This 
was compensated for by the diaphragm pushing up following the 
contracted right lung and the liver enlarging, apparently forming 
a new lobe, to occupy the space from which the lung had with- 
drawn. 

On the left side we notice that the abdominal cavity was en- 
croached upon because of the fact that the left lung had taken 
upon itself such an inordinate degree of emphysema that it had 
pushed the diaphragm down below its normal position. 


CASE 2552. 


ILLUSTRATING CHRONIC FIBRO-ULCERATIVE TUBER- 
CULOSIS: COMPLICATED BY TUBERCULOUS LARYN- 
GITIS, AND TUBERCULOUS OTITIS; ENDOCARDITIS; 
ACUTE DILATATION OF THE HEART; ASTHMA; AS- 
THENICA UNIVERSALIS; IMPROVEMENT; TEMPO- 
RARY ARRESTMENT; DEATH. OBSERVED FROM 
DECEMBER 22, 1914, TO JULY 8, 1915. 


A Discussion oF: THE RELATIONSHIP OF PERSISTENT BRONCHITIS 
TO TUBERCULOUS INFECTION; WIDESPREAD PHYSICAL SIGNS 
WITHOUT CORRESPONDINGLY SEVERE SYMPTOMS; ASTHMA WITH 
RESULTING CaRDIAC DILATATION AND TREATMENT OF BotH Con- 
DITIONS; THE EFFrecT oF PERIODICAL ACTIVITY IN A TUBERCU- 
Lous Process OvER A TERM oF YEARS UPon BotH THE NERVOUS 
SYSTEM AND THE PHysicAL BEING; RELATIONSHIP OF CLINICAL 
Symptoms to PaTHoLocicaL HEALING; AND LENGTH oF TIME 
REQUIRED FOR CURE. 


Case 2552.—Male. Age 18 years. Entered the sanatorium 
December 22, 1914. 

Family History.—Negative as far as tuberculosis is concerned. 
Father died at age of 49 of peritonitis complicating gastric ul- 
cer. Mother died at age of 52 of angina pectoris. One maternal 
aunt and one maternal uncle died of tuberculosis. 

Personal History.—Patient always delicate. Had measles, 
mumps, chickenpox. Recovered from all promptly. During child- 
hood patient suffered from frequent attacks of tonsillitis. Had the 
protruding portion of the tonsil clipped off, but tonsillitis con- 
tinued. In 1909 it was found that he had developed a heart mur- 
mur, although the time when the acute endocardial trouble be- 
gan is not known. In 1908 he had an operation on his nose for 
straightening the septum. The bases of his tonsils were enucle- 
ated in 1910. 

Tuberculous History.—Patient had had brochitis from the 
time he was four years of age. While he had improved at times, 
he had never been free from a slight hacking cough. 
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Seven years prior to entry his bronchitis was so severe that 
he was sent to Florida for the winter and was in bed much of 
the time. At that time tuberculosis was suspected, but tubercle 
bacilli were not found in the sputum. Two years later he was 
sent to Florida again under the same conditions. After that his 
attacks were less severe. In May, 1914, the patient was run 
down and felt below par for a time, and on December 10, 1914, 
after having an attack of what seemed to be a cold, for two 
months, bacilli were found in the sputum. 

During the two months prior to his entering the sanatorium 
his endurance declined, he seemed to be more tired than usual 
and had a renewed attack of bronchitis. He lost a little in 
weight, although his appetite remained good. Slight hoarseness 
also appeared. The irritation in his throat increased and his 
cough became somewhat more marked. His expectoration in- 
creased to about two ounces per day. His sputum showed flecks 
of blood occasionally during this time, and he had some pleural 
pain in the upper part of the right chest. 

The symptoms from which he suffered may be classified as 
follows, according to their etiology: 


SYMPTOMS DUE TO 


Toxemia Reflex Tuberculous Process 
Stimulation per se 
Malaise Hoarseness Tuberculous bronchitis 
Lack of endurance Hacking cough Bloody expectoration 
Loss of weight Sputum 
Fever Pleurisy 


Increased pulse rate 


Examination.—Patient sallow, nutrition poor. Temperature 
100.6° at 4:00 P. M. Pulse 96. Blood pressure 106 on the left 
side. Height 6 feet 2 inches, weight 116 pounds. Slight dyspnea 
on exertion. 

Condition of the Muscles and Subcutaneous Tissue—The con- 
dition of the muscles and subeutaneous tissue is shown in the 
following table in which the — sign is used to indicate degener- 
ation, and the + to indicate spasm. The degree of spasm and 
degeneration is indicated by the number of signs; one meaning 
slight; two.marked; and three very marked. 
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RIGHT LEFT 
Degeneration | Spasm | Degeneration | Spasm 
Sternocleidomastoideus —— ies — Te 
Pectoralis —— ais — = 
Trapezius —— = — = 
Levator anguli scapule| — — ok = ae 
Rhomboidei —-— =E _ — 
Degenerated subcutane-|To base anteri- Selngoheteto 
ous tissue orly and pos- fourth rib 
teriorly aon tee) tai: 
orly and 
middle of 
scapula pos- 
teriorly 
Lessened motion Lags some Far more than 
right 


Palpation of Total Resistance.—RicutT.—Increased density to 
the third rib. From the third rib to base increased tension and 
a density less than normal, indicative of emphysema. Lrrr.— 
Increased density to base on left. 

Suggested Diagnosis from Inspection and Palpation.—Exten- 
sive chronic fibroid tuberculosis of both lungs. Renewed ac- 
tivity in both lungs, more extensive on left than on right. 
Emphysema right lower lobe. 

Examination of Other Organs.—Epiglottis, both cords and 
arytenoids moderately infiltrated. Otitis media, probably of a 
tuberculous nature affecting left ear; drum perforated. Endo- 
carditis. 

Percussion.—Ricut.—A nteriorly—Moderate dullness to the 
third rib. Posteriorly—Moderate dullness to the middle of the 
scapula, except immediately below the apex there was a small 
area of tympany, indicative of cavity. There was hyperresonance 
from the third rib and the middle of the scapula to the base. 
Lerr.—Anteriorly—Marked dullness over the apex, decreasing 
to moderate dullness at the fourth rib, with shght impairment 
from there to the base. Posteriorly—Moderate dullness to the 
lower third of the scapula. 

Auscultation—Ricut.—A nteriorly—Slightly rough harsh in- 
spiration with slightly rough harsh prolonged expiration from 
the apex to the third interspace. Moderate numbers of rales 
down to second interspace on ordinary inspiration. Posteriorly.— 
Same to the middle of the scapula. The respiratory note was 
exaggerated and prolonged from the above limit to the base. 
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Near the apex there was a distinct blowing expiration indicative 
of cavity. Numerous medium rales were brought out on cough- 
ing down to the middle of the scapula and numerous fine 
dry rales in the area immediately below. Lerr.—Anteriorly— 
Rough harsh inspiration with rough harsh prolonged expiration 
from the apex to the fourth rib. Many medium rales were heard 
on ordinary inspiration down to the third interspace. Posteri- 
orly.—Rough harsh inspiration with rough harsh prolonged ex- 
piration to the lower third of the scapula, the degree of rough- 
ness and harshness being much more extreme near the apex, but 
diminished below. Many medium rales were heard on cough- 
ing to the upper third of the scapula. 

Examination of the heart showed an organ above normal in 
size, placed low in the chest, the apex being in the sixth inter- 
space, and the organ, as a whole, being moved about one inch 
to the left. The heart sound at the apex was accompanied by a 
musical murmur. This murmur could be heard on the left from 
the second interspace to the base of the lung both anteriorly 
and posteriorly, but seemed strongest at the apex. It was heard 
best at the end of expiration and disappeared on deep inspira- 
tion. It was impossible to distinguish the two sounds at the 
apex. Both aortic sounds were distinct, and the second aortic 
accentuated. 


Laboratory Examination.— 


Sputum: Date Dee. 23, 1914 
Quantity (24 hrs.) 55 ©@.¢. 
Sediment vol. 7 
Bacilli per field 1 

Urine: Date Dec. 23, 1914 
Quantity (24 hrs.) 1300 
Specific gravity 1020 
Serum albumin slight trace 
Serum globulin negative 
Sugar negative 
Diazo suggestion 
Indican slightly increased 

Blood: Date Dee. 24, 1914 
Hb. 80 
White cells 11,650 
Arneth index 60 
Lymphocytes 2000 
Neutrophile stippling slight 
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Diagnosis.—General fibroid tuberculosis of many years’ dura- 
tion, with renewed activity at the present time in both lungs. 
Cavity at right apex, marked contraction through the left lung 
with the beginning of softening. Compensatory emphysema in 
right lower lobe. The condition of the chest is shown in Fig. 156. 

Prognosis.—The prognosis was unfavorable. Prognosis in a 
case like this must be modified by many conditions. In the first 
place, the general build and lack of resisting power of the pa- 
tient makes any pulmonary involvement more grave. The fact, 
however, that the disease had probably existed for a long time, 
shows that at least the original disease was not of a very virulent 
nature. 

Analysis of the Case.—The previous history of this case is 
extremely interesting. A poorly developed individual, suffering 
from bronchitis from the time he was four years of age would 
suggest, today, the possibility of an active disease in the bron- 
chial glands, especially when the after history is taken into con- 
sideration. At eleven and thirteen years of age the attacks of 
bronchitis became so severe that tuberculosis was suspected, al- 
though tubercle bacilli were not found. The patient was sent to 
Florida for the winters where he improved and recovered his 
health to such an extent that he had no further outbreak until 
the present time. The change wrought in resisting power, to- 
gether with the climatic change, was sufficient to cause a vei 
porary arrestment of the trouble. 

In the light of our examination we are led to suppose that 
probably at this time the disease had already entered the lung. 
Our reasons for such a supposition are that although from that 
time until the present there had been no further severe outbreaks 
of his bronchitis yet his slight hacking cough had persisted the 
same as prior to that time; and, at the time of our examination, 
we found abundant evidence of fibroid tissue in both lungs. 

The onset of the present attack was sudden. Without any 
particular warning the patient had symptoms of what seemed 
to be a cold. The cough increased, the expectoration became 
more profuse, fever developed, and the patient lost strength. Af- 
ter these symptoms had persisted for nearly two months, bacilli 
were found in the sputum. 

This is a typical picture of old chronic fibroid tuberculosis, 
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taking upon itself increased activity with necrosis, caseation and 
ulceration following. Whether the patient suffered from a genu- 
ine attack of bronchitis, and this was the factor which produced 
the inflammation in the seat of his old infection or whether for 
some unknown reason the bacilli became active and started to 
multiply and the symptoms were primarily due to such activity, 
it is impossible to tell. 

The fact that there is evidence of cavity formation in the pos- 
terior portion of the right lung would indicate that the destruc- 
tion had gone on rather rapidly. The fact that the character 
of breathing was so changed over both lungs as to show a new 
infection accompanied by considerable collateral inflammation 
of the tissues, would indicate that a greater virulence had de- 
veloped in the process. 

Treatment and Course of Disease.—The temperature and pulse 
curves are shown in Fig. 157. Upon entering the institution it 
will be noted from the first chart that the patient was running 
a temperature of more than 100. Prior to this time the temper- 
ature had been still higher. The pulse rate was also above 90. 
Other symptoms also belonging to the syndrome of toxemia were 
present. The patient had a variable appetite, had lost some 
weight, tired easily and showed mental depression. 

The cause of these symptoms was partly the activity in the 
lung; partly wrong methods of living; the exercise that the pa- 
tient had been taking at a time when he should have been at 
rest; and partly the disturbance of his sympathetic nervous sys- 
tem, due to his mental depression. These facts were indicated 
by the course of the temperature and pulse during the next few 
months. The pulse rate had an added element beyond that 
of sympathetic stimulation in the fact that he had suffered from 
endocarditis, with some myocardial degeneration. It will be 
noticed that the temperature and pulse both began to decline, 
and, by the middle of the second month, his temperature ap- 
proached the normal; and, after that, there was a rise on one 
or two occasions, but only temporarily. This fact requires some 
explanation because of the severity of the symptoms and the signs 
of widespread activity in the lungs. 

It will be noted that on physical examination there were many 
medium rales in the upper portion of both lungs, with evidence 
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of cavity in the right and much contraction in the left. These, 
with a temperature ranging from 100° to 101°, would indicate a 
very marked activity and considerable collateral inflammation 
and necrosis. 

The fact that all symptoms disappeared shortly after putting 

the patient under treatment and at rest would indicate that 
whatever active inflammation there was in the lung, it was having 
free drainage, because the patient soon became free from his 
toxic symptoms. The probabilities are that many of these rales 
were extrapulmonary in character, and possibly, of pleural 
origin. Some of them also originated in the bronchi and not in 
the tuberculous process itself. 
_ If one were to look at the charts they would consider that there 
was nothing interesting in them after the first of March. From 
that time on the temperature was normal, and the pulse was 
gradually approaching the normal, reaching it in the early part 
of June. The patient during this time was gaining in weight 
and improvement was satisfactory in every respect. 

The sharp rise of temperature and pulse which was shown on 
the 26th day of February had nothing to do with his tubercu- 
lous process. The same is true of the slight rise in temperature, 
and the marked rise in pulse on the 20th and 22nd of May. 
These were due to attacks of asthma. The patient had, during 
preceding years, suffered from occasional attacks of asthma, and 
on these two dates he had sharp attacks which showed their ef- 
fect particularly on the pulse. At this latter time there was also 
an acute dilatation of the heart, the patient suffered from sharp 
precordial pain, from anxiety, distress and insomnia, loss of 
appetite and weight. Physical examination revealed the heart 
much enlarged, with dilatation of the right ventricle. After 
rest in bed these symptoms gradually disappeared. 

_ Where a sound heart would have stood the attack of asthma 
with very little disturbance, this heart dilated markedly and 
gave all the symptoms which usually accompany this condition. 
The treatment of this dilatation of the heart should be mentioned. 
The patient was kept extremely quiet. An ice pack was kept 
over the heart. He was given some morphia and digitalis. He 
was also given atropin and adrenalin for his asthma; the atro- 
pin to act directly upon the vagus nerve and relieve the bronchial 
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spasm,—the adrenalin to stimulate the sympathetics and oppose 
the action of the vagus. 

The following month the patient remained at rest and the tem- 
perature and pulse were practically normal. The heart regained 
its tone and the patient again showed satisfactory improvement. 

He left the institution about the middle of July. I cannot give 
in detail the after course of the disease, except to state that he 
took more exercise, was less conscientious in his treatment, and 
later developed an influenza with mastoiditis. Shortly after this 
he developed a pneumonia and died. The death of this patient 
was, in all probabilities, due to dilatation of the heart. The heart 
under normal conditions had all the strain that it could stand 
and gave away under the added pulmonary embarrassment. 


Laboratory Examination at Termination of Treatment.— 


Sputum: Date June 11, 1915 
Quantity (24 hrs.) 20 e.c. 
Bacilli per field 3 
Urine: Date June 11, 1915 
Quantity (24 hrs.) 1600 
Specific gravity 1015 
Albumin negative 
Sugar negative 
Diazo negative 
Indican slightly increased 
Blood: Date June 11, 1915 
Hb. 90 
White cells 10,050 


Comment.—tThis case is cited in order to illustrate several dif- 


ferent things. 


1. How tuberculosis will go on and involve a large pulmonary 


area before active necrosis occurs. 


This patient had had his 


disease from the time that he was a little child. It had produced 
its serious changes in the lung tissue, had caused marked con- 
traction of the left lung, and compensatory emphysema in the 
lower portion of the right before any symptoms of active necrosis 
appeared. At this time, suddenly, without loss of weight,—and 
without previous warning, the patient developed symptoms of 
activity,—what seemed to be a cold. This was followed by tem- 
perature and expectoration; and physical examination revealed 
a cavity in the upper portion of the right lung, with widespread 
symptoms of activity through the left lung. 
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This patient belonged to the asthenic type. He was more 
than six feet tall, and weighed less than 120 pounds. He was 
deficient in both physical and nervous vigor, and no matter how 
successful the treatment of his active tuberculosis at this time 
might have been, the damage was already done and he could 
never have become more than an invalid. The time to have 
treated this patient was early in his childhood before the disease 
had involved the lung so extensively. 

I cannot emphasize too strongly the importance of recogniz- 
ing and treating patients who are suffering from fibroid tuber- 
culosis, even although not accompanied by signs of necrosis and 
marked symptoms of active disease. 

2. The next point of interest is the manner in which sympa- 
thetic stimulation,—high pulse rate, high temperature curve, di- 
gestive disturbances, and mental depression, are relieved by 
proper treatment and rest. 

3. Another very important lesson to be drawn from this his- 
tory, is the fact that the temperature and pulse curves and the 
symptoms which were present after the middle of the second 
month, in no way indicated the seriousness of the disease. If one 
were to pass upon the clinical condition by the temperature and 
pulse, without knowing the accompanying history, he would pro- 
nounce the patient well during June; but such is not true. There 
was never a time during this patient’s stay in the institution 
when his health and life were not jeopardized by the tubercu- 
lous process. 

While the last month’s chart is practically normal, as far as 
temperature and pulse are concerned, yet this patient was in a 
serious condition. Had the disease progressively improved, it 
would have required anywhere from one or two to three years 
to have secured a conversion of the tuberculous infiltration into 
sear. We cannot base our opinion of the presence or absence of 
activity in the lung upon the temperature chart. Pathological 
activity is present until the whole process is converted into scar, 
and the pathological activity is the thing that must be considered 
in giving an opinion as to whether the tuberculous process is 
cured. The symptoms of tuberculosis disappear long before heal- 
ing has occurred. The symptoms of toxemia disappear early} 
so may the reflex symptoms, such as hoarseness, tickling in the 
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larynx and cough, unless the disease is very active and wide- 
spread. Pain in the shoulders may remain longer. 

This relationship between clinical activity and pathological 
activity cannot be too strongly emphasized. It is at the bottom 
of much of our misconception regarding tuberculosis. As long 
as the patient looks well and is not suffering from symptoms of 
toxemia, he is apt to be considered as well; but, as this case il- 
lustrates so well, pathological activity may be present for many 
years without the production of recognizable clinical symptoms. 


Fig. 156.—Charts of chest, Case 2552. 


CASE 1828. 


DELAYED AND NEGLECTED DIAGNOSIS: CHRONIC 
CASEOFIBROUS TUBERCULOSIS; SHIFTING OF MEDI- 
ASTINUM; COMPENSATORY EMPHYSEMA; COMPLI- 
CATING HEMORRHAGES, PNEUMOTHORAX, INTESTI- 
NAL INFECTION AND GASTRIC DILATATION; 
MARKED IMPROVEMENT FOLLOWED LATER BY 
DEATH. OBSERVED FROM APRIL 13, 1912, TO DECEM- 
BER 12, 1913. 


WitH A DISCUSSION OF THE EaruierR History; TUBERCULOUS PNEU- 
MONIA FOLLOWED BY Rapin DESTRUCTION oF LUNG TISSUE; 
PNEUMOTHORAX; HEMORRHAGE; DILATATION OF THE STOMACH; 
SUSPECTED INTESTINAL INFECTION. 


Case 1828.— Housewife. Age 40. Entered the sanatorium 
April 138, 1912. 

Family History.—Father died of apoplexy at the age of 61. 
Mother living and well. No tuberculosis in the family. Was 
the sixth of ten children all of whom are living and well, except 
two brothers, who died in infancy. 

Personal History.—Measles and chicken pox as a child. Broke 
down in school at the age of nine years. 

Tuberculous History.—Pleurisy on the right when ten years 
of age. 

Patient had slight hacking cough in October, 1910, for which 
she consulted a physician in November, 1910. This cough was 
followed by expectoration in February, 1911. During this period 
the patient had malaise, loss of appetite and weight. The cough 
and expectoration continued periodically until the patient con- 

sulted me in April, 1912. In February, 1912, however, she had 
a more profuse expectoration and some fever. In June and 
November, 1912, the patient had hemorrhages. Had consider- 
able pleurisy over the right chest from May, 1910, until the time 
of consulting me. The patient also complained of hoarseness 
and some pain in the throat. The patient had had a markedly 
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disturbed appetite during the four preceding years. She men- 
struated regularly until October, 1911, when menses ceased. 

The symptoms in this case could be tabulated according to 
their etiology, as follows: 


SYMPTOMS DUE TO 


Toxemia Reflex Tuberculous Process 
Stimulation per se 
Malaise Hoarseness Tuberculous bronchitis 
Loss of appetite Cough Pleurisy 
Loss of weight Hemorrhages 
Temperature See: (bacillus-bear- 
ing 


Examination.—The patient is well nourished, but decidedly 
sallow. Pulse 108. Temperature 102°. 

Condition of the Muscles and Subcutaneous Tissue—The con- 
dition of the muscles and subcutaneous tissue is shown in the 
following table, in which the — sign is used to indicate degener- 
ation, and the + to indicate spasm. The degree of spasm and 
degeneration is indicated by the number of signs; one meaning 
slight, two marked, and three very marked. 


RIGHT LEFT 
Degeneration | Spasm | Degeneration | Spasm 
Sternocleidomastoideus —_—— + + + 
Pectoralis aS oe 
Trapezius === + ++ 
Levator anguli scapule| — — | 
Rhomboidei — — a= 
Degenerated subcutane-|Over _ entire 
ous tissue right lung 
Lessened motion Marked entire 
right lung 


Palpation of Total Resistance—Rigut.—Anteriorly.—Marked 
density over the right lung, this being extremely marked over 
the upper lobe except over the first and second interspace, where 
there was lessened resistance, indicative of cavity. Posteriorly— 
Marked resistance over the entire lung. This was particularly 
marked to the lower angle of the scapula except in the upper 
portion of the interscapular space there was a marked lessening 
of resistance, indicative of cavity. Lerr.—Anteriorly—The re- 
sistance over the left lung was slight at the apex, while the ten- 
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sion over the remaining portion was marked, and the total re- 
sistance was less than normal, indicative of emphysema. Pos- 
teriorly.—Moderate resistance above the spine of the scapula and 
increased tension with decreased resistance over the remaining 
portion of the lung indicative of emphysema. 

Suggested Diagnosis from Inspection and Palpation—Marked 
infiltration of right lung, with cavity near apex. Thickened 
pleura at right base. Marked infiltration of left apex with com- 
pensatory emphysema throughout left lung 

Percussion.—Pereussion confirmed the findings on palpation. 
Rieut.—Anteriorly.—Dullness over the entire right lung, quite 
marked to the fourth rib, except in the first and second inter- 
space where there was slight tympany confirming the suggestion 
of cavity found on palpation. Posteriorly.—Dullness to the base 
of the right lung, quite marked from the apex to the lower angle 
of the scapula, with tympany in the superior portion of the inter- 
scapular space. Lrerr.—Anteriorly.—Slightly impaired resonance 
at the apex with hyperresonance over the remaining portion of the 
lung. Posteriorly.—Slight impairment of the note above the spine 
of the scapula and marked hyperresonance through the remaining 
portion of the lung. Percussion also confirmed the displacement 
of the heart showing it to be shifted one inch to the right. 

Auscultation.—Rieut.—Anteriorly.—Decidedly rough harsh in- 
spiration and prolonged expiration with many medium rales 
over the upper lobe to the fourth rib with blowing expiration 
and whispering voice in the first interspace; also a rough harsh 
note with prolonged expiration and a lesser number of rales to 
the base. Posteriorly— Rough harsh inspiration with prolonged 
blowing expiration and whispering voice above the spine of the 
scapula with rough harsh inspiration and prolonged expiration 
from that to the base. Many medium rales were found particu- 
larly from the apex to the lower angle of the scapula, some to 
the base. The breathing was very weak over the entire right 
lung giving evidence of pleural thickening. Lrrr.—Anteriorly.— 
Slightly rough harsh inspiration and slightly harsh prolonged 
expiration, accompanied by a few fine rales above the second 
rib. Posteriorly——Same above the spine of the scapula. The 
entire portion of this lung showed a very marked prolonged 
expiration indicative of emphysema. 


612 


TUBERCULOSIS CLINIC 


Laboratory Examination at Beginning of Treatment.— 


Sputum: Date April 14, 1912 
Quantity (24 hrs.) 75 ¢.c. mucopurulent 
Bacilli 5 to the field 
Sediment vol. 20 ¢.c. 

Urine: Date April 14, 1912 
Quantity 950 c.c. per day 
Albumin negative 
Sugar negative 
Diazo positive 
Indican normal 
S. G. 1014 

Blood: Date April 15, 1912 
Hemoglobin 85 % 
Leucocytes 12,600 
Arneth index 85 
Lymphocytes 1400 


Diagnosis.— Widespread tuberculous infection involving the 
entire right lung. Very severe, actively destructive, process with 
cavity formation going on in the upper part of the right lung; 
infiltration and marked collateral inflammation in the entire 
upper lobe and part of the lower lobe; scattered infiltration to 
the base with marked pleural thickening. Also moderate infil- 
tration of the upper portion of the left lung with slight collateral 
inflammation. Marked emphysema over the entire left lung. The 
condition of the lungs is shown in Fig. 158, at end of description. 

Prognosis.—The prognosis in eases like this, as far as cure is 
concerned, is almost wholly hopeless. It is possible that the 
right lung may be cleared of its necrotic material, and that the 
remaining portion may become a fibrous mass. It is also possible 
for the process in the left to become arrested. In event of these 
changes occurring, the mediastinum would shift further to the 
right, if its attachments would permit it, and such cavities as 
fail to dry out would remain and continue secreting. Should 
such a result be obtained the patient would have used up her 
reserve lung and heart power, and consequently be unable to 
meet extra demands. She might be comfortable when at rest, 
but dyspneiec on exertion. 

Analysis of the Case.—The first clinical signs of tuberculosis 
shown by this patient go back to the pleurisy on the right 
at the age of ten years. From that time on, no further symptoms 
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developed until the fall of 1910, at which time the usual symp- 
toms indicative of slight involvement appeared,—dry hacking 
cough with slight malaise and slight disturbance on the part of 
the appettite and weight. These symptoms persisted, as they so 
often do, for months before the patient began to have increased 
cough and expectoration. The pathological changes that were 
occurring in the lung during this time were probably a gradual 
extension of the disease from the early foci by way of the lymph 
channels; and the multiplication of bacilli producing necrosis, 
caseation, and, later, excavation. The diagnosis should have 
been made in October at the beginning of the clinical symptoms. 

Following the increased expectoration, which occurred in 
February, 1912, there was an amelioration of all symptoms. The 
probabilities are that the areas where necrotic masses were pres- 
ent were expelled, and this gave the patient temporary relief. 
The disappearance of symptoms following such attacks as this 
is very apt to be taken by the patient as meaning a cure. On 
the contrary, it is only a quiescence, the pathological process is 
still there and activity, with further necrosis and cavity for- 
mation is very apt to follow sooner or later. 

During the following year, from February, 1911, to February, 
1912, she had occasional symptoms which should have shown 
that the disease was not healed. Now and then her cough would 
increase and then quiet down or disappear for a time. In July 
she had a hemorrhage. In February, 1912, the whole process 
again became acute. Her cough became very troublesome, temper- 
ature developed and the expectoration became more profuse. This 
was associated with more necrosis and cavity formation. From 
February until April the patient lost weight, had considerable ac- 
tivity with softening in the lung and passed into the far advanced 
state of the disease with a marked destructive process; so, when 
she entered the sanatorium she was in the far advanced stage 
of tuberculosis and showed a great deal of cavity formation in 
the upper part of the right lung, and a great many scattered 
necrotic foci throughout the remaining portion of the same lung, 
particularly the upper two-thirds. The disease had also extended 
to the left lung, where an involvement of moderate severity was 
present. 

As a result of loss of tissue in the right lung, the heart was 
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displaced to the right, the left lung had taken upon itself com- 
pensatory emphysematous change to help fill in the space for- 
merly occupied by that portion of the lung which had been 
destroyed. 

Course of Disease During Treatment.—Fig. 159 shows the tem- 
perature and pulse records of this patient. It will be noticed that 
after entrance the patient’s temperature was very high for the 
first three months. The temperature started in the morning near 
the normal point, but reached a maximum of 101° to 103° in the 
afternoon. It will be noticed too that the temperature curve ran 
in waves, there being, on the average, about two high waves each 
month. This is characteristic of most tuberculous curves. A 
temperature such as this means a tuberculous pneumonia. It 
shows that there is sufficient lung tissue involved to produce a 
constant absorption of toxie substances and a persistent eleva- 
tion of temperature. When we consider that the normal morn- 
ing temperature is about 97.5°, we can see that this patient at 
first had rises of temperature during every portion of the day. 
The wide swing of the curve which, on some days, amounted 
to six degrees or more, is characteristic of a markedly destruc- 
tive process where lung tissue is becoming liquefied and ab- 
sorbed together with many other toxins of varied nature. 

If we undertake to form a picture of the pathological changes 
that were going on within the lung during the time represented 
by the fever curve of the first three months it would be something 
like the following: 

Aside from the large cavities which were already formed, 
there was a still wider area in which the collateral inflammation 
was very marked and which contained many points of necrosis 
from which relief could only be had through cavity formation. 
These foci were markedly inflamed and every now and then some 
of them softened and were expelled, the process being attended 
by an increase in the amount of expectoration. Sometimes this 
was blood-stained, because the destructive process was going on 
so rapidly that the material was expelled before the vessels 
could be obliterated. The first occurrence of this kind was on 
the 21st day of April; again there was a more marked hemor- 
rhage of two ounces on the 27th of May; another one on the 
29th; still another on the 1st of June; then on the 4th of June 
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and again on the 8th of June, the sputum being more or less 
bloody until the 10th of June; then another on the 17th of June. 

Following this, the patient felt relieved; there was a decided 
drop in temperature and pulse. The reason for this was not that 
these hemorrhages in themselves were beneficial, but that they 
were associated with the expulsion of caseous masses; and also 
that the changes in the tissues afforded relief from areas of 
collateral inflammation from which absorption of toxic materials 
was taking place. The diurnal variation in the temperature 
curve at this time became very much less, but this did not last 
long. Within a week a wide diurnal range appeared, there be- 
ing more than six degrees variation on certain days. This kept 
up for about two weeks when on the 13th of July, a rupture 
of a caseating focus into the right pleura took place, caus- 
ing a pneumothorax. The adhesions were so dense over most 
of this right side, however, that the pneumothorax was limited in 
extent. The heart was only slightly displaced. The patient ex- 
perienced a sharp pleural pain; followed by dyspnea and a 
marked decrease in cough and expectoration. She was mentally 
confused for three or four days, being almost unconscious. The 
characteristic sharp rise in temperature and pulse occurred as 
will be seen in the chart. Physical examination showed an area 
of increased resonance where dullness had previously been found, 
and breath sounds slightly less distinct than what had been pro- 
duced by the thickened pleura. 

After the patient recovered from this attack of pneumothorax 
both the temperature and pulse assumed a decidedly lower plane 
and the diurnal variation in the temperature became less; so that 
by the middle of September the patient was running a temper- 
ature only a little above normal and the heart’s action was becom- 
ing slower. During this period there was also a marked decrease 
in expectoration. The sputum dropped from 75 c¢.c. per day in 
early September to 25 ¢.c. per day on the 8th of October. This 
smal] amount continued until the death of the patient. 

The beneficial effect in this case was not entirely due to the 
pneumothorax. The pneumothorax was an accident resulting 
from the rapid softening of lung tissue and was too slight to have 
any marked compressing effect, although the lessening of the spu- 
tum shows that there was some effect. It was followed, how- 
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ever, by the early absorption of air from the pleura, and a very 
rapid development of compensatory emphysema on the part of 
the left lung and a shifting of the heart and other mediastinal 
structures further to the right to take the place of the lost tis- 
sue in the right lung. The reason this patient improved so rap- 
idly was because she got rid of an extensive necrotic mass, which 
at the same time gave relief to the tissues which were the seat 
of extensive collateral inflammation, from both of which large 
quantities of toxins were constantly diffusing into the tissues and 
being absorbed by the circulating fluids. It will be noted by the 
further course of the disease, as pictured by the temperature 
curve, that there was a great relief in toxemia. The diurnal vari- 
ation became less; in fact, during the months of December and 
January, it approached the normal, running from 98° in the 
morning to about 99° in the afternoon. During this period, how- 
ever, it will be seen that every now and then, the expectoration 
was slightly bloody. For example, during the latter half of 
September there was color on a number of days. It will also 
be seen that this was accompanied by quite a steadying of the 
temperature and pulse curve. 

We again see rises of temperature accompanied by chill in the 
latter part of October, 1912. This irregularity in temperature 
curve was followed also by traces of blood in the sputum, in the 
latter part of November, and the first of December. Again, it ap- 
peared in the latter part of December and repeatedly in January. 
The patient then had a slight hemorrhage on the 22nd of March, 
and a marked one on the 28th, which was again followed by an 
improved temperature and pulse curve for quite a time. During 
the latter part of May there was a marked increase in temper- 
ature, cough, and expectoration. In both of these instances, on 
the 27th and 28th of May, and also on the 81st of May and 
the Ist of June, we must look upon the marked rise of temper- 
ature as being due to a greatly increased cough. The probabil- 
ities are that if the cough had been allayed the temperature on 
all of these days would have been several degrees lower. Again, 
in the early part of July, there was bloody expectoration; also 
the latter part of August. 

During these months, from the middle of September, 1912, to 
August, 1918, this patient was making good progress. She was 
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slowly cleaning out the areas of involvement and getting rid of 
necrotic masses and building up new scar tissue. There was not 
much activity present; yet there was no time when she was 
entirely free from activity. 

The course of the disease in this patient was followed by an 
unusual amount of bloody expectoration and frank hemorrhages. 
These seemed to be of three distinct types; first, the frank 
hemorrhage due to opening of small vessels at the time of acute 
softening, and cavity formation; second, bloody expectoration 
from the delicate and probably newly formed capillaries in the 
walls of chronic cavities; and third, the exudative or congestive 
type of bloody expectoration, which seems to be of a toxic 
nature. 

In the treatment of these hemorrhages, where they were large, 
absolute quiet was enjoined. The patient was not even permitted 
to turn in bed. When hemoptysis was slight on the other hand, 
the patient was permitted to move, but, under no circumstances, 
was the patient permitted to leave the bed. The cough was 
quieted by either heroin or codeine, and, during the larger hemor- 
rhages, 45 grain of morphine was given sufficiently often to quiet 
the patient, and to relieve the cough. Veratrum viridi 5 drops 
every three hours was given until the patient experienced slight 
nausea, when the dosage was reduced to 3 drops every four or 
five hours, and continued until the bleeding had ceased. The pa- 
tient was not allowed to move, following the severe hemorrhages, 
until the expectoration was free from blood, and was not al- 
lowed to sit up until it had been absent for a period of three 
days. During hemorrhage, the patient was put upon a light 
diet consisting of milk, eggs, gelatine, and then a more liberal 
diet was given after a few days. The patient was required to 
use the bedpan and urinal; and, above all else, the patient was 
given the comfort that could be derived from an assurance that 
the danger of death from such hemorrhages was insignificant. 

Beginning the middle of August, 1913, there was a decided 
change in the patient’s condition. The patient began to show 
signs of active disease again. The temperature and pulse showed 
a wider diurnal variation and the usual periods of high waves 
about every two weeks. 

During this period the patient had a great deal of trouble with 
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the stomach. There was marked dilatation and sagging. Her 
appetite failed and she suffered from a feeling of fulness after 
eating, no matter how little was taken. She vomited frequently. 
Sometimes she complained of discomfort in the abdomen. Ex- 
pectoration did not increase to any extent, but the whole picture 
became more serious. The diazo reaction which had not been 
present from July, 1912, returned. This kept increasing in sever- 
ity up to the time of her death. The whole picture was that of a 
more acute disturbance, a greatly lessened resistance on the 
part of the patient, whose reactive powers, of course, were not 
nearly as good as they had been earlier. 

Though no postmortem was made, it is probable that an in- 
testinal infection was taking place at this time, which, together 
with gastric dilatation, accounted for her gastrointestinal symp- 
toms. One thing that would indicate this aside from the direct 
gastrointestinal disturbance is the fact that the pulse rate did 
not increase during the period of increased toxin absorption dur- 
ing this last activity. It will be seen that from the middle 
of August, if anything, there was a slight decrease in the rate 
of the heart’s action; the pulse being a little lower than it had 
previously been, although, at the same time, there was an in- 
crease in activity in the disease process somewhere in the body, 
which was accompanied by a rise of temperature, which per- 
sisted until immediately before death. The drop in pulse, to- 
gether with the diurnal variation in the temperature curve, 
and her clinical symptoms, point decidedly to an infection of 
the bowel. The slowing of the heart is reflexly produced through 
the depressor fibers of the vagus. The patient finally became 
more or less toxic and died on the 12th day of December. 

It will be noticed that a few days prior to death the heart’s 
action began to increase and the temperature lowered. This 
is characteristic of death in tuberculosis. The heart, being no 
longer able to do its work, dilates, and the body cells, being 
no longer able to react, the temperature falls. This separation 
of temperature and pulse curve can nearly always be seen. 

The pulse rate of this patient was extremely interesting dur- 
ing the entire course of the disease. It will be seen that in the 
beginning of treatment it was running from 90 to 110. This 
remained high until the relief in toxemia which came with the 
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expulsion of caseous material at the time of the hemorrhage 
in early June. Following that there was a decided drop which 
persisted until the activity which preceded the pneumothorax, 
on the 13th of July. Then the pulse reached 120, but gradually 
became slower as the temperature dropped. It will be noticed, 
however, that, by the first of September, the pulse took a higher 
range, although the temperature curve became lower. This 
was coincident with the shifting of the heart toward the right. 
During this period the heart was rapidly shifting to the right 
and adjusting itself. Working under the strain caused by 
the new conditions, the pulse was rather slow in adjusting 
itself, and increased in frequency from 90 to 100. 

The treatment which this patient received was the ordinary 
hygienic dietetic open air treatment, with attention to the dif- 
ferent symptoms and complications as they arose. 

J. K. was given during the first five months. Beginning the 
latter part of October tuberculin was used. This was kept up 
until early in November. J. K. was then used until the 15th of 
March, when tuberculin was again resumed and continued to 
the time of the hemorrhage the latter part of May. After that 
the patient received no more tuberculin, but was treated with 
J. K. continuously. 

Comment.—This case represents a type which is all too com- 
mon, where the disease is not recognized but permitted to go on 
without the patient being properly treated until a very actively 
destructive process results. Even such cases can often be helped 
very materially and I have no doubt that had it not been for the 
many complications and the final intestinal involvement, the 
result would have been very different. This patient showed 
remarkable tolerance and resistance in the face of overwhelm- 
ing complications. 

The fact that she was able, after a prolonged period of high 
temperature and rapid destruction of lung tissue, to reach a 
state of comparative comfort and relief from symptoms and 
retain the same for nearly a year, shows that we are justified 
in giving these serious cases the same attention and the same 
energy that we do any other serious disease. To be sure, one 
will often fail, but, at times, our efforts will be crowned with 
success. 
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Laboratory Examination at Termination of Treatment.— 


Sputum: Date Dec. 2, 1913. 
Quantity (24 hrs.) 40 c.c. 
Sediment vol. 20 «¢.c. 
Bacilli per field 100 

Urine: Date Oct. 25, 1913 
Quantity (24 hrs.) 950 ¢.e. 
Specific gravity 1016 
Albumin negative 
Sugar negative 

¥ Diazo one-half 


Indican slightly increased 


eT 
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CASE 2637. 


ACUTE CASEOUS TUBERCULOSIS WITH EXTENSIVE EX- 
CAVATION IN RIGHT LUNG AND MODERATE INFIL- 
TRATION AT LEFT APEX; COMPENSATORY EMPHY- 
SEMA ON LEFT; LARYNGEAL INFILTRATION AND 
ULCERATION; INTESTINAL INFECTION; SPONTANE- 
OUS PNEUMOTHORAX; DEATH. OBSERVED FROM 
DECEMBER 12, 1914, TO MARCH 18, 1915. 


A Discussion oF: THE GENERAL SYMPTOMS AND CourRSE oF ACUTE 
CASEOUS TUBERCULOSIS; CAviTy ForMATION; SPONTANEOUS 
PNEUMOTHORAX; REFLEX VAGUS STIMULATION CAUSING SLOW 
PULSE PROBABLY INDICATIVE OF INTESTINAL INVOLVEMENT; AND 
TREATMENT OF TUBERCULOUS LARYNGITIS. 


Case 2637.—Student. Age 17. Female. Entered sanatorium 
December 12, 1914. 

Family History.—Father living and well. Mother died at 
the age of twenty of tuberculosis when patient was one year 
of age. 

Personal History.—Patient suffered from whooping cough and 
mumps, from which complete recoveries were made. Menstru- 
ation regular until recently, when it became more frequent, but 
scant. 

Tuberculous History.—Patient exposed to infection by living 
with mother until one year of age. 

Eight months previous to entering the sanatorium the pa- 
tient took a severe cold from which she did not recover. Soon 
after beginning of the cold, hoarseness developed. There was 
also a tickling in the throat and cough which became very 
persistent. The cough was accompanied by expectoration 
which gradually increased, until at the time of entering the 
sanatorium it amounted to three and a half ounces per day. 

Three months prior to entrance she noticed that she was tir- 
ing easily anl her endurance was failing. Her appetite was 
eapricious, and, at the time of entrance she had absolute 
disgust for food, and, at times, suffered from nausea and vomit- 
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ing. She lost weight to 110 pounds, 115 pounds being her nor- 
mal weight. 

Two months prior to consulting me she had a hemorrhage 
of about half an ounce; and, at frequent intervals after that 
time, raised small quantities of blood amounting to from 14 to 
1 dram. Her temperature had ranged from 101° to 103°. Tubercle 
bacilli had been found in the sputum one month previously. 
She complained of pain in the scapular region. She also had 
some pain in the throat on swallowing, particularly spicy or 
acid foods. The voice was extremely hoarse. She was greatly 
depressed and spent much of her time erying. 

The symptoms in this case could be tabulated according to 
their etiology, as follows: 


SYMPTOMS DUE TO 


Toxemia Reflex Tuberculous Process 
Stimulation per se 
Malaise Hoarseness Hemorrhage 
Lack of endurance Cough Sputum—with bacilli 
Marked depression of | Nausea Tuberculous bronchitis 
spirits. Vomiting 
Disturbed appetite 
Loss of weight 
Rapid pulse 
Temperature 


The symptoms on the part of the larynx were hoarseness and 
pain on swallowing. } 

Examination.—General appearance pale. Temperature 102.8° 
at 4:00 p. mM. Pulse 120. Blood pressure, right arm, 88; left 
arm, 94. Dyspnea slight. Sleep disturbed on account of cough. 
Bowels, constipated. 


RIGHT LEFT 
Degeneration ; Spasm | Degeneration | Spasm 
Sternocleidomastoideus - — 
Pectoralis — a8 — if a 
Trapezius == + a + 
Levator anguli scapule| — — ob — + 
Rhomboidei SS - = + 
Degenerated subeutane-;S light to Slight to see- ; 
ous tissue fourth rib ond rib and . 
anteriorly — angle of 
Marked to scapula 
angle of 
scapula pos- 
teriorly 
Lessened motion Marked Moderate 
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Condition of the Muscles and Subcutaneous Tissue—The con- 
dition of the muscles and subcutaneous tissue is shown in the 
preceding table in which the — sign is used to indicate degener- 
ation, and the + to indicate spasm. The degree of spasm and 
degeneration is indicated by the number of signs one meaning 
slight; two marked, and three very marked. 

Deep Palpation—Ricut.—Anteriorly.—Increased density of the 
tissues to the fourth rib except over the area of decreased 
resistance over the first interspace, which gave the impression 
of loss of tissue. Posteriorly—tIncreased density of the tis- 
sues to the lower third of the scapula, except near the apex 
where decreased density suggestive of cavity, was noted. Also 
increased density at the right base, suggestive of pleural in- 
flammation. Lrerr.—Anteriorly—Density of lesser degree to the 
third rib. Posteriorly—Same to upper third of the scapula, 
also decreased density and increased tension in the lower part 
of the left lung, indicative of emphysema. 

Suggested Diagnosis from Inspection and Palpation—From 
the degeneration of the muscles and subcutaneous tissue over 
the upper portion of the right lung, we infer that this has been 
the seat of an old lesion. From the fact that the muscles are 
in spasm at the present time, we infer that there is activity 
going on. The increased density throughout the upper portion 
of the lung, except the decreased resistance near the apex in- 
dicates a widespread infiltration with cavity in the upper por- 
tion. The condition of the tissues near the base indicates an 
old pleural inflammation. The condition of the muscles and 
soft tissues on the left side, indicates that this lung has been 
diseased over a long period of time. The marked spasm of the 
muscles, however, indicates a markedly active infection at the 
time of examination. The increased resistance on deep palpa- 
tion over the upper portion of the left lung further indicates an 
infiltration at this apex; while increased tension with decreased 
density over its lower portion indicates the presence of com- 
pensatory emphysema. 

Percussion.—Pereussion confirms the palpatory findings. 
Ricut.—Anteriorly—Moderate dullness to the fourth rib. Pos- 
teriorly—Moderate dullness to the lower third of the scapula, 
with tympany over the area of decreased resistance noted on 


“ 
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palpation over the first intercostal space, and the upper por- 
tion of the interscapular space. Also slight dullness at the base. 
Lerr.—Anteriorly—Moderate dullness to the third rib.—Pos- 
teriorly.—Moderate dullness to the upper third of the scapula, 
with hyperresonance in the lower portion indicative of 
emphysema. 

Auscultation.—Ricur.—A nteriorly.— Upper portion extending to 
the fourth rib, the seat of rough, harsh inspiration with pro- 
longed expiration, somewhat blowing in character in the first 
interspace, and accompanied by many medium rales. Posteri- 
orly—The same condition was found extending to the lower 
border of the scapula, and decidedly blowing expiration with 
whispering voice over the apex and the upper portion of the 
interscapular space. A decided amphorie note was heard over 
the middle of the first interspace. Lerr.—Anteriorly—The 
breathing in the upper portion of the left lung showed a rough 
harsh inspiration with harsh prolonged expiration and numer- 
ous fine rales to the third rib. Posteriorly—A few medium rales 
extending to the upper third of the scapula. The lower portion 
of both lungs was emphysematous to the base, that on the left being 
more marked. 

Examination of the Abdomen.—The examination of the abdo- 
men showed the stomach within its normal limits, the lower 
pole of the right kidney one inch below the navel, and an in- 
creased tension of the muscles on the right side, which made me 
think of the possibility of an intestinal involvement. 


Laboratory: Findings.— 


Sputum: Date Dee. 14, 1914 
Quantity (24 hrs.) 105 ¢.c. mucopurulent 
Sediment vol. LOSe:¢3 
Baeilli per field 20 

Urine: Date Dee. 14, 1914 
Quantity (24 hrs.) 1000 e.c. 
Albumin negative 
Sugar negative 
Diazo i 
Indiecan normal 
Specific gravity 1016 

Blood: Date Dee. 14, 1914 
Hemoglobin 90% 

P Leucocytes 12,950 

Lymphocytes 13.8% 


Arneth index 87 


7" \ oh ‘ 
fer 
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Diagnosis.—Extensive infiltration throughout the right lung. 
Upper lobe caseous with large cavity near apex. Pleural 
thickening at the base. Moderate infiltration in upper left. 
Lower left markedly emphysematous. Tuberculosis of aryte- 
noids with ulceration on right side. Infiltration of cords. Prob- 
able infection of intestines. The condition of the lungs is shown 


- in Fig. 160, page 630, at end of description. 


Prognosis.—Unfavorable. Patients of this class are particu- 
larly unfavorable. 

Analysis of the Case.—Course of the Disease Prior to Observa- 
tion.—The analysis of the case up to and including the condition 
at the time of entering the sanatorium would be somewhat as 
follows: 

There was ample opportunity for this patient to become in- 
fected through her mother; and we assume this is the probable 
source. The patient developed normally and showed no symp- 
toms until sixteen years of age. From the character of the 
symptoms shown eight months prior to entering the sanatorium, 
we know that the disease had already extended to the lung, for 
the symptoms were not those accompanying an early infection, 
but those of a moderately active disease. The patient had a 
“‘“severe cold,’’ which meant in this case, a bronchitis of tuber- 
culous origin due to renewed activity in an old focus of infection 
in the right apex. She had a tickling in the throat, hoarseness and 
cough accompanied by expectoration. There was also probably 
some malaise, digestive disturbance, and rise of temperature 
at this time, although the patient does not give it in her history. 

Clinical history alone at that time should have made a diag- 
nosis, and, if accompanied by a physical examination, should 
have left no doubt. A tuberculin test would undoubtedly have 
given a prompt maximum reaction, and the examination of the 
sputum, at least a twenty-four hour sample, after fermenting, 
would doubtless have shown bacilli present. 

After this first period of activity there was a cessation in the 
severity of the symptoms, although the ‘‘cold’’ did not dis- 
appear wholly, and the cough persisted. 

Three months before she consulted me there was an exacerba- 
tion of the disease. All symptoms became more marked than 
they had been at the beginning. The temperature rose to 101° 
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and 102°, the pulse became frequent, the appetite capricious, 
and she lost weight. Hoarseness increased. In a very short 
time the expectoration was accompanied by blood. The ex- 
pectoration increased greatly and was frequently blood-tinged. 
The pathology of this period was that of necrosis, caseation 
and cavity formation. If necrosis occurs and a cavity forms 
quickly, the rupture is very apt to be accompanied by some 
bleeding; usually small amounts are brought up, mixed more 
or less intimately with the sputum. The cause of the bleeding is 
that destruction of tissue has taken place before the accompany- 
ing inflammation has had time to seal off the small vessels. 

During this time of marked activity in the pulmonary focus 
it is probable that metastases took place in the larynx and in- 
testinal tract. The symptoms above mentioned persisted. The 
symptoms on the part of the larynx also became more marked. 
The fact that there was pain on swallowing, particularly on 
swallowing spicy and acid foods, shows that ulceration of the 
larynx was most probably present. When the patient entered 
the sanatorium, she was suffering from a severe infection of 
the lungs, and the larynx, also probably an involvement of the 
intestinal tract, as revealed by physical examination. 

The condition of the larynx showed a disturbance of adduc- 
tion in the right cord, which accounted in part for her extreme 
hoarseness. There was infiltration of both arytenoids and in- 
terarytenoid spaces, and cords with an abrasion on the right 
arytenoid. 

We found a severe destructive process going on in the lungs; 
that in the right lung being older than that in the left, much 
more extensive, and also much more severe. We had evidence 
of cavity in the upper part of the right lung, both anteriorly 
and posteriorly. The infection was more recent in the left lung 
and not so active. 

Treatment.—The chances for an arrestment in this ease were 
decidedly unfavorable under any circumstances. Under proper 
treatment, however, there was a possibility of improvement. 
This patient entered the sanatorium and was placed under a 
hygienic dietetic regime. She was kept in bed at perfect rest, 
not allowed to sit up during any portion of the day at first. 
She was allowed visitors only for a short period each day, most 
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of the time being spent alone except as seen by physicians and 
nurses. 

She was put upon tuberculin. This is interesting because of 
the usual belief that tuberculin is of no value and harmful in 
temperature cases. I must say that I would not advise the use 
of tuberculin in such cases except by those who have had con- 
siderable experience in its use. By the course of the disease as 
observed from the temperature charts we may be sure that no 
harm was done by it. 

Course of the Disease During Observation.—The temperature 
and pulse curves are shown in Fig. 161. If we undertake to 
discuss the course of the disease during the first month of ob- 
servation, we will note that on entrance both the temperature 
and pulse curves were high; and that, after the patient was at 
rest, there was a marked drop. This was followed by a slight 
daily drop in the temperature curve, lasting for a few days, 
when it again assumed a higher level, which lasted some two 
weeks. This was again followed by a gradual reduction in the 
daily maximum and a lessening of the frequency of the pulse. 
The physical examination at the end of the first month showed 
a general reduction in the severity of the physical signs over the 
area of involvement. (See chart, page 630.) 

By observing the temperature chart and accompanying symp- 
toms, and comparing the changes found in the chest on physical 
examination, we are able to trace the pathological changes which 
had been going on within the lung fairly accurately. 

The numerous medium and large rales which were heard in 
the upper portion of the right lung in the region of the cavity, 
also those in the posterior portion of the left lung, were indic- 
ative of a disease of marked severity. Not only do we have 
evidence here of tuberculous foci, but we also have evidence of a 
widespread collateral involvement due to diffusion of the tox- 
ins and bacillary products from the foci of infection out into 
the adjacent tissues. 

The altered breath sounds in the anterior portion of the left 
lung showed a metastasis less widely spread and also a col- 
lateral involvement of less severity. 

The danger in this case at the time of entrance and to a less 
degree at the end of the first month was that the necrosis would 
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become widespread, that those portions of lung adjacent to the 
cavity would go on to a process of caseation, and also that 
caseation might occur in the left lung, particularly posteriorly. 

This extensive active process could not be looked upon other 
than as a pneumonic condition, a tuberculous pneumonia. This 
would be suggested by the character of the temperature curve. 
This patient had temperature every hour of the day. Her morn- 
ing temperature was 98° to 99°, instead of 97° or 97.4°, her 
afternoon temperature ranged from 101° to 102°. There was a 
diurnal variation of about three degrees, showing, as I interpret 
it, that considerable autolysis was going on, and that the lung 
tissue was breaking down and that many toxins of various 
character were being absorbed. The vasomotor control was 
badly disturbed. 

After the patient had been under observation for about three 
weeks, it will be noticed that she again began to expectorate 
bloody sputum. There was no distinct hemorrhage but the 
sputum, was decidedly blood-tinged. Following this there was a 
gradual decline in temperature and pulse, a marked alleviation 
of all symptoms, including a return of appetite. The reason for 
this change was that some focus of infection had undergone 
necrosis and caseation and was actively inflamed, throwing off 
toxins which were producing marked clinical symptoms. The 
focus had broken down, ulceration had occurred, and the patient 
was relieved from absorption. This was accompanied by a 
marked amelioration of all symptoms. The patient’s appetite im- 
proved; she became much brighter; she slept better; her cough 
decreased and her mental depression was greatly relieved. 

The laboratory report made at this time, on the 8th of Janu- 
ary, showed 75 c.c. of sputum, which was a reduction of 30 «.c., 
and an increased number of tubercle bacilli, 30 to the field, which 
is characteristic of caseation and breaking down of a tubercu- 
lous focus. : 

This general improvement continued until the end of Febru- 
ary. The temperature remained low and the pulse was even 
below what it should have been with the condition of the patient, 
a fact which will be explained later. On the second of February 
it will be seen that there was a sudden rise in temperature, the 
maximum on the second being 99°, and on the third, 102.4°. This 
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was also accompanied by a corresponding rise in pulse. It will be 
noticed that both temperature and pulse continued on this high 
level until a few days before death, when they separated; the pulse 
becoming more rapid and the temperature gradually decreasing. 

This sudden rise in temperature was due to a spontaneous 
pneumothorax, Such a rise.as this in the course of tuberculosis 
is nearly always due to this complication, and where accurate 
records of the pulse and temperature have been preserved, the 
diagnosis of pneumothorax may be made with probably 90 per 
cent accuracy upon this sudden rise of temperature and pulse 
alone. This rise was accompanied by the following symptoms :— 
a pain in the left side, mental confusion, an increased amount of 
cough and expectoration with some free hemorrhage. The pneu- 
mothorax occurred, unfortunately, on her left side, the side less 
extensively involved; but was prevented from being complete 
because of the widespread and dense adhesions over the upper 
portion. The heart was pushed toward the side of greatest in- 
volvement. The increased amount of sputum was due partly to 
the forcing of the sputum from the necrotic areas in the left lung, 
and partly to the fact that it threw much more work upon the 
right and badly diseased lung. 

After this attack of pneumothorax, the patient began to fail. 
The toxemia was severe, her appetite failed, and she became ex- 
tremely nervous and depressed and continued so until the time 
of her death, which occurred March 13, 1915. 

One thing of great interest in this case is the pulse. It will 
be seen from the beginning that the pulse was relatively low as 
compared with the height of the temperature. This I have de- 
cided elsewhere (page 42) as being characteristic of increased 
vagus stimulation, and usually pointing to an involvement on the 
part of the bowel. It will be noted that the temperature dropped 
during the last half of January, and that the pulse came down 
even to 75, although the temperature was reaching a maximum 
between 99° and 100° each day; and, during the last month, after 
the pneumothorax had occurred, the pulse still held to about 100 
beats per minute, while the temperature was reaching a maxi- 
mum of 103° and 104°. The separation of the pulse and temper- 
ature during the patient’s last week of life is HSE TA Laue of 
the death which occurs when the heart dilates. 
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When a pneumothorax occurs the patient requires special atten- 
tion. Our efforts must be directed toward keeping the amount 
of air which escapes into the pleura as small as possible; further, 
the heart needs to be supported because of the extra strain which 
is thrown upon it. These indications are met by keeping the pa- ~ 
tient at rest, not permitting any exertion and reducing the cough 
to the lowest amount possible. To this end morphine is probably 
the best remedy, as it supports the heart, while it also reduces 
cough. We use this in doses of 1-16 gr. hypodermically at fre- 
quent intervals. If this is not sufficient, we use larger amounts 
up to 14 grain, repeating it as indicated. As a rule, the acuteness 
of the symptoms passes over within a few days. In this ease, 
however, there was no improvement. The pleura became infected 
and the patient gradually succumbed to the toxemia. 

The larynx was treated by mild measures. Cold compresses 
were applied to the larynx each night. The patient was requested 
not to irritate the larynx by talking. Medicinally we relied upon 
keeping the larynx clean by the use of alkaline spray and by 
daily applications of 10 per cent argyrol and 20 per cent 
protargol. 


Laboratory Examination at Termination of Treatment.— 


Sputum: Date Feb. 11, 1915 
Quantity (24 hrs.) 110 ¢.¢. 
Sediment vol. 20 c.¢. 
Bacilli per field 100 ¢.e. 

Urine: Date Hebsliy r9i5 
Quantity (24 hrs.) 700 ¢.c. 
Specific gravity 1018 
Serum albumin large trace 
Serum globulin negative 
Sugar negative 
Diazo 1% 


Indican slightly increased 


A 


Charts of chest, Case 2637. 


Fig. 160. 


CASE 2383. 


CHRONIC FIBRO-ULCERATIVE TUBERCULOSIS: DELAYED 
DIAGNOSIS AND WRONG EARLY ADVICE: COMPLI- 
CATING TUBERCULOUS ENTERITIS WITH OPERA- 
TION: TEMPORARY ARRESTMENT; LATER, DISEASE 
PROGRESSIVE. OBSERVED FROM JULY 5, 1913, TO 
AUGUST 9, 1916. 


In Wuicu ts DiscusseD THE IMPORTANCE OF DEFINITE INSTRUCTIONS 
AND DEFINITE CONTROL OF EARLY CASES; THE GENERAL COURSE 
oF A Case oF Moprrate Activiry; Mrenstruau RISE oF TEM- 
PERATURE; EFrrect oF Worry; THE RELATIONSHIP OF THE 
PATHOLOGY TO THE CLINICAL SymMpToMs; ABDOMINAL AND PEL- 
vic Symptoms, LEADING TO OPERATION, WITH THE SURPRISING 
DISCLOSURE OF A WIDESPREAD TUBERCULOUS INFLAMMATION OF 
THE INTESTINE, WHICH Hap Not MANIFESTED ANY SUSPICIOUS 
Symptoms; Arrer Course WitH Activiry IN BotH PUvuL- 
MONARY AND INTESTINAL LESIONS; THE SLOW PULSE IN INTES- 
TINAL TUBERCULOSIS, DuE To REFLEX DEPRESSOR EFFECT 
THROUGH THE VAGUS; AND DILATATION OF THE STOMACH. 


Case 2383.—Housewife. Age 24. Entered sanatorium on July 5, 
1913. 

Family History.—Father living and well. Mother died of tuber- 
culosis in 1909. One sister recently suffered from tuberculosis, 
but is now better. 

Personal History—Strong and well as a child. Had usual 
children’s diseases. Had typhoid fever when 10 years of age 
followed by relapse, but recovery seemed to be satisfactory. 

Tuberculous History—During the year 1908 the patient was 
not strong. She noticed that her endurance was not as good as 
usual. In 1909 she became pregnant and during pregnancy 
seemed better; and remained so until the child was about one 
year of age. She nursed the child until it was sixteen months 
old, but during the last six months of that time felt that she 
was gradually losing out. When she weaned the child her 
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health was very much below par and she has never been able 
to recover her former strength. She has continuously felt tired 
and nervous, and, in the Spring of 1912, began coughing. 

In May, 1912, she came to California for her health. A diag- 
nosis of incipient tuberculosis was made at that time, but she 
was given only general instructions and told to take good care 
of herself. Not realizing what that meant she spent most of the 
time at the beach going out in the evenings and doing consider- 
able swimming each day. In spite of this she gained in weight and 
seemed some better. After three months’ time she felt that if 
she was able to do these things she must be well, consequently 
returned East to her home, and took up her usual duties, both 
household and social. 

In February, 1918, she attended a dance and tired herself 
out. She became chilled and was taken down the following day 
with pleurisy. This was followed at once with fever, cough and 
expectoration; and bacilli appeared in the sputum. She developed 
hoarseness and at times had almost complete aphonia. She had 
considerable cough, particularly in the morning, and raised quite 
an amount of sputum. Temperature developed, which reached 
101° and 102° and a few days before consulting me she had a 
slight hemorrhage. 

In July, 1913, she came to California again and consulted me 
on the 5th of the month. 

The symptoms in this case could be tabulated according to their 
etiology as follows: 


SYMPTOMS DUE TO 


z Reflex Tuberculous Process 
Toxemia Stimulation per se 
Malaise Hoarseness Pleurisy 
Nervous irritability Tickling in larynx Tuberculous bronchitis 
Loss of strength Cough Hemorrhage 
Disturbed appetite Sputum, bacillus-bear- 
Loss of weight ing 
Increased pulse rate 
Temperature 


Examination.—Patient showed that she had lost much weight, ~ 
weighing 106, her normal being 125 pounds. She was pale and 
anemic. Had temperature of about 100°, which was followed 
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very shortly by a higher wave, at which time it reached 102°. 
Pulse was running from 80 to 90. Patient was sleeping well. 
Suffered from constipation. 

Condition of the Muscles and Subcutaneous Tissue-—The con- 
dition of the muscles and subcutaneous tissue is shown in the 
following table in which the — sign is used to indicate degen- 
eration, and the + sign to indicate spasm. The degree of spasm 
and degeneration is indicated by the number of signs; one mean- 
ing slight; two marked, and three very marked: 


RIGHT LEFT 
Degeneration Spasm | Degeneration Spasm 
Sternocleidomastoideus —_—— + ++ 
Pectoralis —_—— +. eieeee 
Trapezius —_—— aL oe 
Levator anguli scapule = + SR Se 
Rhomboidei — — 4 
Degenerated subcutane-|To third rib s 
ous tissue an ter i- 
orly and 
lower third 
of scapula 
posteriorly 
Lessened motion Marked Marked 


Deep Palpation.—RicHtT.—Anteriorly.—Markedly increased re- 
sistance from the apex to the fourth rib. Posteriorly—The deep 
resistance was very much increased from the apex to the lower 
angle of the scapula. Lerr.—Anteriorly._Slightly increased re- 
sistance over the left lung from the apex to the fourth rib. Pos- 
teriorly.—Slightly increased resistance from the apex to the up- 
per third of the scapula. The right and left borders of the heart 
in normal position. 

Suggested Diagnosis from Inspection and Palpation—Owing 
to the fact that the total resistance over that portion of the 
right lung from the apex to the fourth rib anteriorly and from 
the apex to the angle of the scapula posteriorly was increased, I 
inferred that there was an infiltration occupying those portions 
of the underlying lung. From the fact that the subcutaneous 
tissue and muscles over the upper portion were degenerated, I 
inferred that this lesion was an old one and that it had existed 
in the lung for a considerable time. From the fact that besides 
the degeneration these muscles also showed slightly increased 
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tone, I inferred that there was some activity in this old process 
at this time. From the fact that the deep resistance in the left 
lung was slightly increased to the third rib anteriorly and to 
the upper third of the scapula posteriorly, I inferred that there 
was infiltration of the underlying lung tissue. From the fact that 
the muscles overlying this area showed increased tone (spasm) 
and there was no degeneration either of the muscles or sub- 
cutaneous tissue present, I inferred that the lesion in this lung 
was a recent one and active. 

Percussion.—RicutT.—A nteriorly— Marked dullness to the fourth 
rib. Posteriorly—Marked dullness from the apex to the lower 
angle of the scapula. Lerr.—Anteriorly—Moderate dullness to 
the third rib. Posteriorly—Moderate dullness from the apex to 
the spine of the scapula. Percussion also confirmed the findings 
on deep palpation, both as to the infiltration in the lung and the 
outlines of the heart. 

Auscultation.—Ricut.—A nteriorly—Rough harsh inspiration 
with harsh prolonged expiration with numerous medium rales 
above the third rib. Rough harsh inspiration with prolonged 
expiration without rales over third interspace, and exaggerated 
breathing to the base. Posteriorly—Rough harsh inspiration 
with harsh prolonged expiration and numerous medium rales 
from the apex to the middle of the scapula. Slightly rough 
harsh inspiration with prolonged expiration and mixed rales 
brought out on coughing to the lower angle of the scapula. Lerr.— 
Anteriorly.—Slightly rough harsh inspiration with prolonged ex- 
piration and sensation of stickiness to the third rib. Poste- 
riorly—Slightly rough harsh inspiration and prolonged expira- 
tion and sensation of stickiness extending from the apex to 
the lower third of the scapula. 

Auscultation reveals an old process in the upper lobe of the 
right lung and a newer process in the lower lobe of the right 
lung. The harsh character of the respiration in this instance 
indicates to my mind that considerable fibrosis has taken place. 
The number of medium rales present indicates that at the present 
time there is considerable collateral inflammation present; and, 
inasmuch as these are localized more markedly at certain points, 
I take them to be indicative of necrosis and caseation. The proe- 
ess in the left lung is a newer process and represents recent infil- 
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tration which is accompanied by collateral inflammation of very 
slight degree which, so far, has not gone on to the point of 
ulceration and destruction of tissue. 

Examination of other organs revealed no tuberculous compli- 
cations, 


Laboratory Findings.— 


Sputum: Date July 9, 1913 
Quantity (24 hrs.) 65 ¢.c. 
Sediment vol. Tek. 
Bacilli per field 100 

Urine: Quantity 900 
Albumin negative 
Sugar negative 
Diazo negative 
Indican normal 
Specific gravity 1022 

Blood: Hemoglobin 80 
Leucocytes 11,500 


Diagnosis.—An old fibroid tuberculosis in upper lobe and apex 
of lower on right side which is now the seat of renewed activity. 
Moderately extensive necrosis and some cavity formation. A 
new process on the left involving upper half of upper lobe and 
apex of lower. The condition in the lungs is shown in Fig. 162. 

Prognosis.—The prognosis in this case is questionable. With- 
out proper treatment it would most probably be progressive 
to a fatal termination, although, under proper treatment, should 
have an opportunity for improvement. 

Analysis of the Case.—The history of this patient prior to en- 
try shows a gradual decline in health over a period of four or 
five years. Prior to pregnancy there was a definite loss of 
streneth and endurance which, in the light of the after history, 
was in all probability due to her infection. The fact, however, 
that she ran down during the period that she was nursing the 
child, and was never able to regain, and suffered from lack of 
endurance and increased nervousness until her definite symptoms 
appeared, makes it appear that she was suffering periodically 
from symptoms of active tuberculosis from the time mentioned 
until a clinical diagnosis was made. When the diagnosis was 
made in 1912 and the patient came to California, she improved 
at once. Had the patient during the time of this improvement, 
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been properly controlled and followed up, there is little doubt 
that a complete recovery could have been made. This case, like 
so many others, illustrates the importance of definite instruc- 
tions, and definite control of these patients who are fighting early 
tuberculosis. There is no time when the disease yields as readily 
but also no time when the patient requires more careful watch- 
ing and guidance. 

The course followed by this patient was a very unfortunate 
one; and, mistaking her rapid gain of strength (which would 
come to almost anyone in her condition by simply a change of 
climate) for a cure, she immediately, injudiciously overrated her 
strength and soon lost all that she had gained, and suffered from 
renewed activity, which is always more difficult to control than 
an early lesion. 

On entering the sanatorium, she had been suffering from an 
active lesion for five months. During this period she had been 
running temperature, had been coughing, and had quite free ex- 
pectoration. At the time of entry she was suffering from an ex- 
tensive tuberculosis, both lungs being involved. The entire up- 
per lobe on the right and most of the lower lobe was the seat of 
active inflammation; and the upper lobe, particularly, was the 
seat of a destructive process, although no marked cavities could 
be detected. The extension to the left lung was more recent and 
had not gone on to breaking down, but made the case more 
serious because it increased the extent of the disease. 

Course of Disease During Treatment.—The course of the dis- 
ease may be inferred from Fig. 163. After entering the sanato- 
rium, the patient was put to bed, where she remained for the 
most part during her first stay in the institution, which ter- 
minated on the 7th of October. (See chart at end of description.) 

It will be noted that her temperature curve started in the 
morning on first awakening, at 98° and a little above. Her aft- 
ernoon temperature reached 99° and 100° and about the middle 
of the first month went as high as 101° and 102°. This high 
wave of temperature was accompanied by increased cough and 
increased expectoration which was slightly blood-tinged. This 
was followed by a remission in temperature which lasted for two 
months, the patient then having a relief from symptoms and ex- 
periencing a general improvement. During this time her weight 
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increased from 106 to 111 pounds. If we analyze this early 
temperature we must classify it as being of the pneumonic type. 
It is caused by a continuous inoculation of toxins. The tem- 
perature of this patient started higher than it should in the 
morning; whereas the normal temperature should be between 
97° and 98°, probably about 97.4°, this patient’s temperature 
started at 98° and above, and each day went up to nearly the 
100° mark. There was no time of day that this temperature was 
not above normal for that time of day. The marked increase in 
temperature beginning about the 20th of July was unquestion- 
ably associated with increased inflammation. Such rises as this 
come, as a rule, when caseation and cavity formation are taking 
place. Multiplication of bacilli and diffusion of toxins into the 
neighboring tissues take place. This is accompanied by an in- 
creased inflammation and exudation and an accentuation of clin- 
ical symptoms, such as cough, expectoration, sweats, loss of appe- 
tite, elevation of temperature and increased nervousness. The 
accompanying symptoms were increased at this time and the ex- 
pectoration was slightly bloody, due to the rupture of capillaries 
at the time of the cavity formation. 

During the second month the patient’s temperature was very 
regular, although not a normal temperature. It indicated that 
there was inflammation still present. It was a little higher than 
it should be most of the time, although the diurnal variation was 
not great. During the third month the diurnal variation re- 
mained practically normal, but on the 27th of September the tem- 
perature assumed a higher maximum, also a slight increase in 
the diurnal variation. These variations in temperature were 
quite usual in this patient at the time of menstruation. The tem- 
perature would go higher than usual a little before or after the 
period time and usually remain so for several days. This is illus- 
trated at the period time which began on the 26th of September. 
Her temperature started on the 27th and continued for several 
days. This led me to think that possibly there might be some 
disturbance in the genital tract. Later, when the patient came 
to operation it was found that there were adhesions between the 
tubes, ovaries, and intestines, and also that the patient had tuber- 
culous enteritis and a sharply retroflexed uterus. At the end 


638 TUBERCULOSIS CLINIC 


of her third month she weighed about 110 pounds. The patient 
left the sanatorium on October 6, 1913. 

During the months of October and November the patient had 
many things to worry her. She had left the sanatorium and was 
more or less disturbed by household worries, although she was 
not attempting to do work herself. The influence of this is shown 
in the temperature curve. The curve assumed a higher general 
elevation. The morning temperature beginning at or near nor- 
mal, and the afternoon reaching a maximum of 99° or 100°. 

The accumulative effect of these extra cares began to show 
itself about the first of November, when the diurnal variations 
became greater and came to a climax during the latter part of 
November during and immediately following a menstrual period 
by attaining a diurnal variation of nearly five degrees with a 
greatly increased cough and free expectoration. 

At this time she decided to return to the sanatorium and re- 
entered on the second day of December. The effect of favorable 
surroundings was shown at once by the decrease in her tem- 
perature; but it will be noted that in the latter part of Decem- 
ber, a few days after menstruation, she had another rise, al- 
though not so great as the one of November. This was again 
followed by a remission during the first few days of January fol- 
lowed later by a marked rise with increased cough and expectora- 
tion immediately preceding the menstruation. Following men- 
struation this time, there was a drop in temperature, instead of 
the usual rise; but this was followed a few days later by a very 
marked rise which came on three days following a dose of tuber- 
culin. Whether or not there was any relationship between this 
dose of tuberculin and the rise of temperature is open to ques- 
tion. The fact that the morning temperature on the first day 
and second day following the dose was the same as it had been 
on the preceding days, in fact a little lower, would, according 
to my experience with the remedy used, indicate that this was not 
a tuberculin reaction, although it is possible that it might have 
been. On the other hand, it is possible that a necrotie focus, 
which was ready to rupture might have been hastened in its 
action, because accompanying the rise which started on the 21st 
of January, there was a very marked increase in cough, and free 
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expectoration such as would occur when a tuberculous mass is 
expelled. 

It is interesting to note that during the months of December 
and January, while the temperature curve was not particularly 
satisfactory, the patient was not only holding her own, but gain- 
ing a little in weight; and that she increased two pounds from 
the first of December to the first of February. 

In January a rise of temperature was noted preceding men- 
struation and while this dropped a few days following menstrua- 
tion, it did not drop to normal, and was followed by a very 
abrupt rise, beginning on the 21st of the month. The rise pre- 
ceding this menstrual period was higher than that which nor- 
mally occurs because of the increased sympathetic stimulation 
produced by the ovarian secretion. It will be noted that the 
curve in the evening was markedly higher than that for the 
remaining portion of the day, the rise being more or less abrupt. 
Such abrupt rises will be seen to be much more marked in the 
last few charts. Rises of this kind which are so far above the 
body of the temperature are usually due to some condition other 
than the tuberculous toxemia. This was the cause in this case. 
The maximum body of the temperature of this patient was a little 
over 99°, but the maximum temperature recorded in the evening 
was over 100°. It will also be noted that this rise of temperature 
was followed a few days later, after menstruation, by a very 
marked rise, accompanied by other symptoms of toxemia. The 
patient coughed very severely and after a few days obtained 
relief through free expectoration. In treating tuberculosis in 
patients it is very common to have an exaggeration of all symp- 
toms immediately prior to the period time. If activity is pres- 
ent in the lung it is not uncommon to have it culminate at the 
time of menstruation; so, increased cough and expectoration are 
very common at this time, and improve as the period passes over. 

During the early days of March, the diurnal variation was not 
very great, but on the 18th of March it began to increase. This 
was followed on the 14th by the beginning of extra cough which 
continued for a period of two weeks. On the 20th of March her 
temperature reached nearly 104°. This was preceded by a chill, 
pleurisy, cough and quite free expectoration. During the three 
months following there was a general improvement in tempera- 
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ture. The next month following the rise of temperature just 
mentioned was marked by a greater diurnal variation than nor- 
mal; also a continued rise considerably above normal; but, be- 
ginning the latter part of April, the temperature began to drop 
and assumed the normal diurnal variation, the morning being 
98°, the maximum for the afternoon being 99°. 

The entire temperature curve from the beginning illustrates 
a rather common type of this disease. It is a combination of the 
ulcerative and fibroid type in which the ulcerative type predom- 
inated for the time. When this patient entered the institution 
there was rather a widespread disease. There were many foci 
of infection and much exudative inflammation throughout the 
tissue, particularly in the right lung, and we can see in the 
rises of temperature that occurred every now and then, accom- 
panied by increased cough and more free expectoration, that 
breaking down of tissue was occurring; and it will be noticed 
also that after these acute processes passed over there was a 
general relief for a number of days. 

After the last marked rise which occurred in March, a relief 
was experienced which had not come to the patient prior to this 
time. The symptoms during this rise were the most severe that 
the patient had suffered. She had a severe chill, the tempera- 
ture went high, she suffered from pleurisy and the general symp- 
toms of toxemia, and was extremely ill for a number of days. 
What occurred at this time, however, seemed to give her relief 
for quite a time; and after the general inflammation which was 
associated with the rupture of this mass disappeared, the patient 
had relief from toxemia and was free from symptoms until the 
time she left the sanatorium,—July 7th. During this time she 
regained the weight of 114 pounds, which she had reached pre- 
viously. She was in splendid general condition, although not 
ready to be discharged. She was forced to go, however, because 
of circumstances beyond her control. 

In order to successfully treat tuberculosis the physician must 
carry in his mind an idea of the pathological changes that are 
taking place in the lung, otherwise he can form no idea as to 
whether the patient is progressing or not. If we are going to 
be guided only by the fact that there is a rise in temperature, 
there was no time that we would have felt satisfied with this 
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patient’s condition until May and June of 1914, because every 
now and then rises of temperature occurred. If, however, we 
bear in mind the pathological changes that are taking place, 
we know that this patient was improving all the time. The tem- 
perature alone would have given the idea in January, February, 
March, and even April, that the patient was in a critical con- 
dition, and yet, taking into consideration that the patient’s gen- 
eral condition was good, that she was not particularly losing 
weight, that she had not suffered severely from toxemia, we are 
forced to conclude that she was progressing satisfactorily. There 
is no remedy or measure to be utilized that can prevent these 
patients from having fever after they reach the stage where they 
have considerable inflammation in tuberculous foci and a marked 
exudative process in the adjacent tissues. It is necessary to 
go through this toxic stage and there is nothing that can relieve 
it except relief from the active inflammation. This relief may 
come when the tuberculous processes rupture and cavities form; 
or it may and does sometimes come by gradual transformation of 
the inflammatory areas into fibrous tissue; but, whichever process 
occurs a certain amount of elevation of temperature will be pres- 
ent until the patient arrives at such a condition that he can 
rapidly and satisfactorily take care of all the toxins that are 
produced, without having a noticeable disturbance in vasomotor 
equilibrium resulting in an elevation of the temperature curve. 

When ealled in consultation I often have the question asked 
me, ‘‘What can be done to bring down a temperature such as 
this? I am using this remedy, or that remedy, and yet the tem- 
perature does not reduce.’’ If we recall our pathology we know 
that it cannot be reduced by any remedy. The process must go 
through the necessary pathological changes before relief can 
‘come. Now the question arises, Can such a patient as this be 
successfully treated with tuberculin? I am of the opinion that 
he can, although I do not consider such a case an easy one for 
tuberculin treatment. The dosage must be carefully measured 
and the intervals properly spaced, and the whole picture of the 
patient must be taken into consideration. I would not advise 
such a case to be treated with tuberculin by one without a fairly 
large experience. 

The first thing that was noticed, when this patient was put 
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upon treatment, was a general relief from toxemia. This might 
have occurred even had she not received tuberculin; but, in my 
experience, this remedy has proved to be a great aid in helping 
in such cases as this. 

The mistake which the friends of this patient made was in 
concluding that the improvement made during the first three 
months, guaranteed that institutional treatment was no longer 
necessary. Against the patient’s will she was forced to leave 
the institution, the result of which is very plainly seen in the 
two months at home and in the months following at the sana- 
torium. While substantiating evidence cannot be produced, yet 
I have no doubt in my own mind that had this patient continued 
in the institution, the activity which appeared during November 
and the following months would have been avoided, and an ar- 
restment would have been attained. 

The elevation of temperature which began on the 21st of 
January and the 20th of March, respectively, deserves some dis- 
cussion. Their relationship to the preceding doses of tuberculin 
may not be exactly clear. We must realize that doses of tuber- 
culin such as these, if they produce a focal reaction, might hasten 
the rupture of a tuberculous mass; but, if it does, no harm oc- 
curs, because such a rupture must come before relief can be had; 
and while these two elevations stand in exactly the same rela- 
tionship to the doses which preceded them and appear to be 
definite reactions I would hesitate to interpret them definitely 
as such, although I believe that the process of softening and 
cavity formation which succeeded them was probably hastened 
by them. In fact, I look upon this as one of the favorable ac- 
tions of tuberculin, but one which must be carefully controlled 
that harm may not result. 


Laboratory Examination at Termination of Treatment.— 


Sputum: Date June 26, 1914 
Quantity (3 days) 6.Ce 
Sediment Pe; 
Bacilli per field 5 

Urine: Date June 24, 1914 
Quantity (24 hrs.) 1050 c.e. 
Serum albumin negative 
Sugar negative 
Diazo negative 
Indican normal 


Specific gravity 1024 
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Blood: Date May 19, 1914 
Hb. 85 
White cells 9870 


Later History.—During the fore part of the month of Decem- 
ber, 1914, the patient’s temperature was at a low range, being 
between 98° and 99°, and the patient was feeling quite well. 
On the 24th, immediately prior to menstruation, she began to 
feel ill, her temperature went one degree higher than it had 
previously been. She had considerable pain in the pelvis, ac- 
companied by nausea. This continued, with frequent vomiting 
for a period of ten days. She then seemed a little better; but 
again, about the middle of January, the vomiting increased. In 
spite of this, however, she increased in weight. The tempera- 
ture at this time took a decided rise as a whole. The morning 
temperature, instead of being at 98.4° started at 98.6°. The 
diurnal variation was also slightly greater than it had been 
previously. On the 25th of January she weighed 114% pounds 
which was one of her highest weights. At this time nausea in- 
creased and was almost constant, with a great deal of vomit- 
ing and much distress in the pelvis. On several occasions during 
the time that the patient had been under my care she had 
had symptoms referable to the appendix and at times had more 
or less difficulty at the time of menstruation, as will be noted 
from the temperature chart. 

Pelvic examination showed a very marked tenderness on both 
sides, and the uterus sharply retroflexed. The reflex symptoms 
were so severe that she was taken to the hospital on the 6th 
of February, 1915, and operated on the 8th by Dr. Mattison. 

When the abdomen was opened we found a condition that had 
never been suspected. There had been no symptoms whatever 
to give a clue to the pathological condition found. 

The intestine was studded with tubercles from the pylorus to 
the sigmoid flexure. Most of the tubercles, however, were con- 
fined to the small bowel, the cecum, the ascending and trans- 
verse colon. The left ovary had a small cyst in it, and the tube, 
ovary and intestine were matted together. There were also ad- 
hesions between the right tube and the ileum. 

The condition was so serious that it could not be relieved 
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by any operative procedure so the appendix was removed and 
the abdomen closed as quickly as possible. 

There are two points of exceedingly great interest in relation- 
ship to the intestinal condition found in this case. The first is 
that there were no symptoms referable to the intestinal tract 
except vomiting. This patient’s appetite had been good and she 
had experienced no distress after eating. Her bowels were nor- 
mal. She had shown no constipation, nor was there diarrhea; 
and, strangest of all, there had been no diminution in the ab- 
sorption of nutriment. On the contrary she had been constantly 
gaining in weight. The second interesting point is that instead 
of the tuberculous foci ulcerating, they were nearly all fibrous 
and covered over by flakes of fibrin on the peritoneal surface. 
It would be intensely interesting to know what influence the 
tubereulin treatment had had in the result obtained here in the 
way of stimulating the fibrous tissue in the tuberculous foci. 

History After Operation After the operation the patient - 
made a slow recovery. She lost several pounds in weight, which 
she was unable to regain. She continued to have an irregular 
temperature, ranging a little over 99° to at times above 100°, 
for a number of months. She suffered, now and then, from pain 
in the abdomen. She also had a eapricious appetite, and, at 
times, expressed a total disgust for food. 

In the fall of 1915 she became excessively nervous, and found 
it almost impossible to control her feelings. She had periods of 
weeping. She also, at times, would show an aversion to people, 
and would become so annoyed by their presence that she would 
ask them to leave the room. This was very unusual because, 
under ordinary circumstances, she had a most amiable disposi- 
tion and was very genial. She also manifested, during this 
period, a spirit of dissatisfaction and discontentment. This led 
her to look for a new location in which to live. She had some 
difficulty in obtaining a house; but, after several disappoint- 
ments, finally secured one that was suitable and, during the 
strain of moving, practically collapsed. 

During this period the lungs, which had been quiescent up to 
this time, began showing activity. She had been practically free 
from expectoration. Occasionally she would raise a few cubic 
centimeters which contained very few bacilli. She had also been 
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quite free from cough. Immediately following the exhaustion 
attendant upon her moving (which came about Christmas time 
when she was busy with holiday preparations), she began to de- 
cline rapidly. She lost 4 or 5 pounds in weight, was unable to 
eat, suffered from insomnia, and was rapidly becoming so weak 
that, by the middle of February, she was no longer able to come 
to the office. Examination showed that the disease in the right 
lung which had been quiescent for a long period, had become ac- 
tive,—her old fibrosis had taken upon itself the ulcerative type. 
Considerable fever was present. During December of 1915, her 
daily range of temperature was from 98.6° to about 100.5° or 
101° in the afternoon. This temperature, at first, was due to the 
extra activity in the lung rather than to the condition in the 
intestinal tract; but later both lesions were undoubtedly causing 
it. This type of temperature continued and became more severe 
as time went on. When she left the sanatorium on the 9th day 
of August, 1916, it was attaining a daily maximum of about 
102 degrees. 

I wish to call attention to certain very interesting features in 
the temperature and pulse curve during this last stay in the sana- 
torium, from February 18th until August 9th. It will be noticed 
that at no time during this long period was her temperature 
below normal in the morning except for a few days at a time. 
The maximum range of the body of her temperature curve was 
about 101°. Every now and then, however, the daily maximum 
would go to 102° and 103°, and even 104°. I would especially 
call attention to certain very high temperature records, one on 
the 21st of June, another on the 3rd of July, still others on the 
10th, 12th, 13th, 14th, 15th, 16th, 17th, and 19th of July. It will 
be noticed on these days that the temperature remained under 
the 101° mark until in the late afternoon, at which time there 
was a sharp rise. These sharp rises were all due to excessive 
cough. This patient could not take codeine or heroin. Both of 
these preparations of opium produced a feeling of excitement, 
fear, and great depression. I thought that probably this was 
only a notion and attempted to give her these preparations con- 
cealed in such a way that she would not know that she was tak- 
ing them, but the effect was just the same; so we found it very 
difficult to relieve her cough. Finally, it was relieved by Dover’s 


646 TUBERCULOSIS CLINIC 


powder, which she stood well. The reason for this excessive 
cough seemed to be the extensive contraction that was taking 
place in the right lung, which caused traction on the vagus. For 
the most part it was an unproductive cough. These spells of 
coughing would last sometimes for nearly an hour, in spite of 
everything that was done for her, and yet there would be com- 
paratively little secretion raised. The cough was always worse 
when the patient was nervous. Whether the nervousness resulted 
from the cough, or fear of the cough, or whether the cough was 
due to a loss of nerve control, was difficult to say. I do not think 
that the temperature during these few months was wholly due to 
the lung, in spite of the fact that the lung was very markedly 
active. I am rather under the impression that it was a double 
process caused by inflammation in both the lung and the intes- 
tinal tract. 

In favor of this assumption I would call attention to the pulse. 
This pulse shows evidence of strong vagus stimulation; and, at a 
time when the patient is suffering from a very marked toxemia 
which, under ordinary circumstances would produce sympathetic 
stimulation and cause rapid heart action. In the early days of 
March, 1914, the temperature showed a very marked upward 
wave, but it will be noticed that the pulse did not keep pace with 
the rise; and following this, there was a marked decrease in the 
pulse rate. While the body of the pulse continued in the eighties, 
the body of the temperature was reaching the 101° mark. Then 
it will be noticed, as the case proceeded, that during the latter 
part of June, 1916, while the temperature went very high, the 
body of the pulse curve was in the eighties. Such a degree of dis- 
proportionment between the normal maximum temperature and 
the rapidity of the pulse rate, is usually due to marked stimula- 
tion of the vagus. In this case the vagus stimulation was able to 
overcome the marked stimulation of the sympatheties produced 
by the toxemia; which, without such vagus stimulation, would 
have produced rapid heart action. It will further be noticed that 
during these months the diurnal variation of the temperature 
curve was for the most part 2° or more. This type of tempera- 
ture indicates marked disturbance in the vasomotor mechanism. 
It will be noticed, however, that, at no time was there a sub- 
normal temperature; consequently, we must infer that the pa- 
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tient’s power of reaction was unusually good. With the degree 
of toxemia manifested here, if the patient’s vital forces were 
rapidly declining, we would find a very low morning tempera- 
ture, as low as 95° or 96°, while the afternoon temperature 
reaches 103° or 104°, as illustrated in Fig. 121, page 140. 

During the latter part of this patient’s stay in the institution, 
there was a general weakening of the abdominal supports taking 
place, which was resulting in a general ptosis of the organs, and 
a dilatation of the stomach was manifesting itself. The intestinal 
tract was also showing the symptoms which come from fibrosis 
and constriction of the gut, as pointed out in Volume II, Chap- 
ter XXIV. 

We shall now attempt to describe the symptomatology which 
accompanied these complications. 

The dilatation of the stomach manifested itself in a lack of 
appetite, a feeling of satiation after the swallowing of a very 
few mouthfuls of food; in fact, the patient complained of an in- 
ability to take more than a few mouthfuls at a time, saying that 
she could not force it down. At times there was some little 
pain in the epigastric region, but this was not common. Con- 
siderable gas formation was present, and insomnia was very 
marked. 

The explanation of the symptoms of satiation is furnished by 
Hertz (Vol. I, Chapter X) and is as follows: Each time the patient 
swallows, there is a reflex stimulation from the esophagus, which 
relaxes the circular musculature of the stomach to prepare for 
the food swallowed. When the stomach is full the muscular 
coat is stretched and the patient has a feeling of satisfaction. 
When the stomach is already dilated, if food is swallowed, the 
esophageal reflex attempts to produce the relaxation which it 
would under ordinary conditions, but meets an already stretched 
muscle; consequently the feeling of satiation is experienced. 

The treatment of such a condition is very difficult. 

These symptoms, fortunately, are not always continuous, par- 
ticularly at first; and it is important to build the patient up as 
rapidly as possible during the time when they are absent. Un- 
der such conditions it is desirable that the patient should chew 
his food thoroughly, and yet, there is such a disgust for it that 
this is impracticable. We find it necessary, on the contrary, to 
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feed these patients with food that can be swallowed at once, 
such as milk and eggs, regardless of the desirability of having it 
thoroughly masticated and prepared for digestion. 

A lack of acidity is often present during this time. This 
can be relieved by giving the patient dilute hydrochloric acid, 
5 to 10 drops after meals. Strychnine is also recommended and is 
sometimes of value. Massage and electricity can also be used, 
but are of doubtful value. If the patient maintains a fair appe- 
tite, as is sometimes the case, it is best to restrict the liquid at 
meals and allow it to be taken between meals. 

The Condition of the Intestinal Tract.—In spite of the wide- 
spread tuberculous infection of the intestinal tract, as shown at the 
time of operation, this patient, up to the last time of leaving the 
sanatorium had, at no time, shown any tendency to looseness of 
the bowels for more than a few days at a time. On the con- 
trary, constipation was usually marked. It was necessary for 
this patient to have some aid beside that of laxative foods during 
a considerable portion of the time. This was sometimes given 
in the form of the aloin-belladonna pill, and, at times, in the 
form of some of the saline laxatives. At times, as previously 
mentioned, this patient complained of pain in the intestinal tract. 
This was relieved by hot fomentations to the abdomen, and by 
the use of atropin and menthol. Atropin has the effect of lessen- 
ing the muscular activity. The pain in these cases is due to the 
fact that the tuberculous process has produced such a degree of 
fibrosis that it has reduced the lumen of the bowel, in some places 
almost to the point of closing. These points of constriction are 
now and then temporarily blocked by the bowel contents, which 
causes an accumulation of gas to take place on their proximal 
side. This distends the gut and causes pain. This is relieved 
by atropin. Menthol has proved to be a fairly satisfactory rem- 
edy for the prevention of gas, which often proves to be exceed- 
ingly troublesome in these cases. By the relaxing effect of the 
hot fomentations, and the counteracting effect of the atropin upon 
the intestinal musculature and the use of menthol, this patient 
was kept comfortable most of the time. 

There can be but one outcome to a case such as this. The 
process will go on until the patient is exhausted. This patient 
should have recovered; and had the total amount of time spent 


Fig. 162.—Charts of chest, Case 2383. 
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in treatment during the entire course of the disease been spent 
at the time when it would have been most valuable, there is 
no doubt but that the result. would have been favorable. 

This patient suffered because of lack of appreciation of the 
seriousness of her condition by those upon whom she was de- 
pendent for the funds for her care. She spent many months 
in the sanatorium, sufficient to have produced an arrestment at 
the time that she first entered the institution; but it was spent in- 
judiciously. She would get better and then be removed from the 
institution, to be brought back after the disease had become 
more active. This is a condition which we are often forced to 
combat during the period of early tuberculosis when six or eight 
months’ time spent in an institution will give the patient from 70 — 
to 90 per cent chances of cure. The expenditure at this time is 
thought to be useless and extravagant; but, when this early fa- 
vorable period passes, twice this amount of time will be given 
and twice the amount of money will be expended to no purpose. 
This is the most disheartening feature in the treatment of this 
disease. Could the patient and the friends be made to understand 
in some way that the time to treat tuberculosis is the time when 
it is curable, we would establish tuberculosis as a curable disease 
much more rapidly than by any other procedure. 


CASE 2161. 


DELAYED DIAGNOSIS; CHRONIC FIBRO-ULCERATIVE 
TUBERCULOSIS: COMPLICATED BY TUBERCULOUS 
ENTERITIS; OPERATED WITH RESECTION OF LOW- 
ER ILEUM AND ASCENDING COLON; MENINGEAL IR- 
RITATION PROBABLY OF TOXIC ORIGIN; PULMON- 
ARY INFECTION HEALED; DEATH FROM INTES- 
TINAL INFECTION; AUTOPSY. OBSERVED FROM 
JUNE 20, 1913, TO DECEMBER 3, 1914. 


A Discussion oF: THE RELATION OF FISTULA IN ANO TO TUBER- 
CULOSIS; SIMILARITY OF SYMPTOMS IN TUBERCULOUS ENTERITIS 
AND SIMPLE CoLiTis ; PATHOLOGICAL FINDINGS. 


Case 2161.—Clerk. Age 23. Entered the sanatorium June 
20,1913. 

Family History.—No tuberculosis in family, except one 
grandfather who died of pulmonary and laryngeal tuberculosis. 

Personal History.—Was a student until eighteen years of age, 
following which time he worked in a store. Had measles, whoop- 
ing cough, and scarlet fever, with prompt recoveries. Had an 
operation on the nose, November, 1912. 

Tuberculous History.—Following the operation on the nose in 
November, 1912, the patient lost weight and suffered a decline 
in strength. Shortly thereafter he had an operation for ischo- 
rectal abscess, and a little later noticed pain in the chest. He 
was examined and told that he had a ‘‘cold in the muscles;’’ was 
sent to Colorado in December, 1912, and returned home in April, 
1913. He did not take particularly good care of himself, thinking 
that he was not ill. 

For a month prior to his entering the sanatorium the patient 
suffered from the following symptoms: general lack of nerve 
tone, disturbed digestion, loss of weight from a normal of 155 
pounds to 136 pounds; some hoarseness with attacks of supposed 
“‘eold;”’ and a tickling in the throat, and cough. In the preced- 
ing March had noted the beginning of expectoration, the amount 
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of which was slight. Had no hemorrhage, no pleurisy nor ee 
sweats. 


These symptoms may be classified are to their prgleey 
as follows: 


SYMPTOMS DUE TO 


: Reflex Tuberculous Process 
Toxemia Stimulation per se 

Malaise Hoarseness Tuberculous bronchitis 
Lack of endurance Tickling in throat Sputum 
Nervous instability Cough 
Loss of strength 
Loss of appetite 
Loss of weight 


Examination.—General appearance good, though pale. Tem- 
perature 99.6°, pulse maximum 85, blood pressure 106 on the left 
and 90 on the right. The patient was sleeping well. Bowels 
regular. 

Condition of the Muscles and Subcutaneous Tissue—The con- 
dition of the muscles and subcutaneous tissue is shown in the 
following table in which the — sign is used to indicate degenera- 
tion, and the + to indicate spasm. The degree of spasm and 
degeneration is indicated by the number of signs; one meaning 
slight; two marked, and three very marked. 


RIGHT LEFT 


Degeneration Spasm | Degeneration | Spasm 
Sternocleidomastoideus —_-— + = te 
Pectoralis 
Trapezius —_—— + 
Levator anguli scapule| — — - + 
Rhomboidei 
Degenerated subcutane-/To second rib 

ous tissue EN Ga eG) 12 te 

orly and 

spine’ of 

scapula pos- 

teriorly 
Lessened motion Slight Marked 


Palpation of Total Resistance—Ricutr.—Anteriorly.—Moderate 
resistance to the palpating finger to the third rib. Posteriorly.— 
Moderate resistance to the spine of the scapula. Lerr.—Ante- 
riorly—Marked resistance to the third rib. Posteriorly—Marked 
resistance to the middle of the scapula. Moderate resistance also 
at left base, suggestive of pleural effusion, 
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Suggested Diagnosis from Inspection and Palpation—From the 
fact that the muscles and subcutaneous tissue over the right 
apex is degenerated, we would infer that this has been the seat 
of an old lesion. From the fact that the sternocleidomastoideus 
shows slight spasm we infer that there is slight activity still in 
this process. From the fact that there is no degeneration, but 
marked spasm of the sternocleidomastoideus, trapezius and 
levator anguli scapule on the left, we infer that there is a recent 
active process at the left apex. The fact that palpation elicits 
resistance over the upper portion of both lungs also confirms the 
fact that there is some thickening of the underlying tissue. 

Percussion.—RicHt.—Moderate dullness to the second rib and 
spine of scapula. Lerr.—Moderate dullness to third rib anteriorly 
and to middle of scapula; also impairment at left base. 

Auscultation._RicHt.—Harsh high pitched inspiration with 
harsh prolonged expiration over the apex. Lrerr.—Rough harsh in- 
spiration with prolonged expiration and many medium rales to 
third rib anteriorly and middle of the scapula posteriorly. At the 
left base the breath sounds were weaker; and pleural rales, the 
result of a recent effusion, were detected. 

Laboratory Examination.— 


Sputum: Date June 24, 1913 
Quantity 24 ¢.¢. 
Bacilli 10 to the field 

Urine: Quantity 1600 ¢.e. 
Albumin negative 
Sugar negative 
Diazo negative 
8. G. 1013 

Blood: Hemoglobin 85% 
Leucocytes 13,400 


Diagnosis—An old lesion at the right apex which is the 
seat of renewed activity. A new and more extensive lesion in 
the upper half of the left lung, which shows marked activity. 
Recent pleurisy at left base. The condition of the lungs may be 
inferred from Fig. 164, page 658. 

Prognosis.—The prognosis in this case, as far as the pulmonary 
condition is concerned, was good, and an arrestment should 
have been expected. 

Analysis of the Case.—This case illustrates an all too common 
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occurrence in the early history of clinical tuberculosis. This 
patient undoubtedly had clinical tuberculosis before his nose was 
operated. It was probably the supposed ‘‘colds’’ with some of 
the reflex symptoms which point to the larynx, such as tickling 
in the throat and cough, that caused him to consult a nose and 
throat specialist. He then sought relief from his fistula. This 
was promptly operated without the real cause being suspected. 
This case illustrates the necessity of a careful examination of 
the chest when a fistula in ano is found. They are tuberculous in 
a large majority of cases and practically always secondary. The 
patient should rarely ever be subjected to an operation for the 
fistula if there is active tuberculosis in the lung. 

After the operation the patient lost weight and declined more 
rapidly than before. He was sent to Colorado without a definite 
idea of his trouble and without adequate advice; and, as a result, 
obtained no benefit from the change. He had a good time and 
the disease progressed, as it so often does under such treatment. 

He returned home in April and was soon suffering from an 
increase in symptoms. He consulted four physicians during these 
early months of symptoms, three of whom failed to detect any 
lung trouble. 

The mistakes in this case were: 

1. A failure to diagnose the disease early. 

2. Operation upon a patient for fistula who was suffering from 
an active pulmonary tuberculosis; which should never be done 
unless the fistula is more dangerous than the pulmonary disease 
or is interfering seriously with the patient’s chances of cure. 

3. Sending the patient away without telling him the nature of 
his trouble. 

4, A failure to provide intelligent treatment early. 

Treatment.—On entering the institution this patient was put 
to bed and treated with the hygienic sanatorium regime, plus 
tuberculin with attention to complications as they arose. 

Course of the Disease.—The temperature and pulse records 
are shown in Fig. 165. The patient gradually made improvement 
in his pulmonary condition, so that by December he was almost 
free from expectoration and bacilli. (Chart, at end description. ) 

In November he had an attack of pain in the region of the 
appendix, which was slight and soon passed away. Following 
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this, however, his temperature showed slight disturbance and he 
did not feel so well; his chief complaint being those symptoms 
which usually accompany colitis. There was considerable gas 
and an inability to put on weight, no matter how much the 
patient ate. His appetite was fairly good and remained so until © 
sometime later. The colitis was treated by regulating the diet, 
colon flushings, together with application of moist heat to the 
abdomen; but it did not seem to yield. There was no diarrhea 
present at this time. The patient consulted a stomach specialist 
who confirmed the diagnosis of colitis, not suspecting a tubercu- 
lous condition. 

During the latter part of December and the early part of 
January the patient ran an irregular temperature. He was put 
to bed and the treatment outlined above was carried out faith- 
fully. 

Beginning on the 19th day of January the temperature as- 
sumed an increased diurnal variation and a higher plane, reach- 
ing 100° at first and later 101° and even 102°. The pulse re- 
mained the same as previously, between 80 and 90, in spite of 
the rise of temperature. This disparity between pulse and tem- 
perature is always suggestive of a vagus reflex from an intes- 
tinal lesion although it may result from pulmonary stimulation; 
so tuberculous enteritis was suspected. 

There was no increase in cough; neither did the patient com- 
plain at first of suspicious symptoms on the part of the gastro- 
intestinal tract. Later, however, he had one or two mushy 
stools a day. Physical examination revealed a mass in the right 
lower quadrant of the abdomen, and a diagnosis of appendicitis, 
probably of a tuberculous nature, was made. The head of the 
cecum and ascending colon were also tender to touch. 

The patient was taken to the Pasadena Hospital on the 4th 
day of February and, on the 6th, was operated by Doctor Mattison. 

At the time of the operation we were greatly surprised to find 
a very widespread tuberculous infection. It seemed, however, 
to be confined to the lower end of the ileum, cecum and ascend- 
ing colon; so a resection was done, taking out twelve inches of 
the ileum, the cecum and entire ascending colon, the end of the 
ileum was then anastomosed to the transverse colon. At the time 
of the operation many mesenteric glands were found infected 
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and enlarged, although the remaining portion of the gut did 
not seem to be infected. 

Following the operation the temperature dropped to 99° and 
100°, where it remained for about two weeks. Then it began 
to show a periodic rise, reaching a maximum of 101° to 102° at 
intervals of about two weeks. 

The patient returned to the sanatorium on the second day of 
March. At that time he was having from three to five or six 
movements a day, with considerable pain in the abdomen. 

It will be noticed in the chart (Fig. 165) that the temperature 
began to increase its diurnal variation. It will also be noted 
that the pulse remained low, between 80 and 90, and then later 
between 75 and 85. The wider diurnal variation in temperature 
kept up, the diarrhea continued and the pulse remained low 
until the end of June. 

During July there was a remission in temperature during which 
time the pulse had a tendency to become a little bit higher. 
This was accompanied by a general feeling of improvement. The 
temperature became more irregular again during the latter part 
of July, and the diarrhea increased. The pulse was still some- 
what higher, running from 80 to 100, showing lessened vagus 
stimulation. 

This condition continued until the early part of October 
when the patient went into a state of unconsciousness, during 
which time he had several convulsions, with opisthotonos. The 
unconsciousness continued for five days, when consciousness 
again returned. A diagnosis of probable tuberculous meningitis 
was made, but later we were convinced that it was probably 
due to toxemia, and not a tuberculous metastasis. 

Following this attack the patient’s temperature continued for 
a period of a month in the neighborhood of 99°, occasionally 
reaching 100°. The pulse assumed a higher plane reaching from 
90 to 110. The condition of the bowels remained fairly good, 
there being from two to four soft movements a day. 

During November both temperature and pulse dropped to a 
lower level, the pulse remaining for the most part between 80 
and 90, and the temperature ranging from 96° a. M. to 98° P. M. 
with occasional rises to 99° P. M., and sometimes over. The con- 
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dition of the bowels remained about the same and during this 
time the pain was very much less. 

The patient left the sanatorium on December 3rd, 1914, and 
was under the care of another physician until his death, which 
occurred January 10, 1915. 

Postmortem.—The findings were made by another physician 
and reported to me as follows: 

The lungs were healed. 

On opening the abdomen it was found that there were many 
adhesions between the transverse colon and the gall bladder. 
Throughout the entire intestinal tract at intervals of a few inches 
there were constrictions due to the thickening of the lumen of 
the gut. Some of these were so small that a lead pencil would 
barely pass through them, the wall of the gut being one quarter 
of an inch thick. In some instances the sections of the gut be- 
tween these constrictions were markedly pouched ; and where the - 
constrictions were greatest they were thin as paper. 


Laboratory Examination at Termination of Treatment.— 


Sputum: Date Nov. 18, 1914 
Quantity (24 hrs.) Lees 
Bacilli - 11 in 15 min. search. 
Urine: Date Nov. 18, 1914 
Quantity (24 hrs.) 500 e¢.¢. 
Specific gravity 1030 
Serum albumin negative 
Serum globulin negative 
Sugar negative 
Diazo % 
Indican normal 
Blood: Date Aug. 10, 1914 
Hb. : 55 
White cells 10550 
Lymphocytes 1100 
Arneth index 97 
Red blood cells 3,000,000 


Neutrophile stippling moderate 


Comment.—This case is extremely interesting from many 
standpoints, thus: 

From the Standpoint of Fistula in Ano.—Fistula in ano is 
very often of a tuberculous nature. This fact does not seem 
to be sufficiently understood by the profession. Whenever 
fistula is present the patient should be told that the probabilities 
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are that it is of a tuberculous nature, and it should be definitely 
understood that it is a metastasis from some other focus in the 
body, nearly always from a pulmonary focus. A patient suffering 
from fistula should have the lungs most carefully examined be- 
fore other advice is given. It is a very common practice to 
operate the fistula regardless of other conditions present. Often 
this proves disastrous, the pulmonary lesion being increased in 
severity as a result of the operation; and very often the opera- 
tion wound itself fails to heal. It is not infrequent to find a his- 
tory of fistula preceding that of recognized activity in the lung 
by several years. If the fistula were taken to be a sign of active 
tuberculosis, and the patient given the advice that should be 
given him, the future clinical disease might be warded off. 

From the Standpoint of the Lungs.—During the first few 
months of treatment the patient made very satisfactory improve- 
ment and secured an arrestment from his lung condition and dur- 
ing all of the illness following, including the operation and the 
severe intestinal disturbance, the lungs remained healed. 

From the Standpoint of the Intestinal Tract.—We had the op- 
portunity of seeing tuberculosis of the intestine develop and 
go on to a fatal ending, and also had the opportunity of observ- 
ing it during its course at the operating table, and later post- 
mortem. 

The clinical symptoms that this patient manifested during the 
time that he was developing his enteritis were very slight, as I 
am convinced is usually the case. 

Two or three months prior to the time of the operation he 
found that he was gradually losing weight. He lost four or five 
pounds and in spite of eating very heartily could not regain it. 
His appetite became capricious and he suffered considerably from 
gas in the bowel. His stools assumed a soft consistency. Another 
feature which appeared at this time was mental depression and a 
general dissatisfaction with everything. These symptoms per- 
sisted for one or two months before he complained of any 
definite localized pain. 

It will be noted from this chart that there was a slight disturb- 
ance on the part of the temperature curve beginning on the 23rd 
of December and continuing until the marked rise on the 18th 
day of January, some two weeks before his operation. 

Another symptom which is very noticeable in this case is the 
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persistent low pulse. At the time of the acute involvement pre- 
ceding the operation the pulse rate did not increase, and during 
all the after history, for the most part, it remained lower than 
would be expected from the amount of temperature that was 
present. The absence of diarrhea until after the operation, is 
particularly interesting, although a very severe ulceration was 
found on the operating table. Neither was pain during the 
early period as marked a symptom as might have been expected 
in this ease. The pains that he complained of prior to the opera- 
tion were of the same character as those which accompany a 
moderate colitis. 

The way in which the patient stood the operation was also 
very interesting, there being no untoward effects, although a 
resection of nearly two feet of the intestine was done. 

Following the operation the interesting factors were an aliaost 
immediate increase in the diarrhea, which continued, for the 
most part until death, probably partly due to the removal or the 
cecum and ileo-cecal valve, which normally retard the intestinal 
contents in their passage; and partly to the advancing tuber- 
culous process in the intestine. 

It was interesting to watch the mesenteric glands become in- 
flamed, enlarge, and then decrease in size; also to observe ten- 
derness on pressure develop over a large portion of the intestinal 
tract and gradually disappear. The time when the tenderness 
was developing was probably when the inflammation in the foci 
in the intestines was most acute. The intense gas pains which 
were present more or less continuously, especially after the opeia- 
tion, were easily accounted for by the many obstructions which 
were found throughout the bowel. 

Why this early infection in the intestinal tract should have 
been more virulent and should have gone on almost wholly to 
ulceration, while the latter infection was a milder one, and 
resulted largely in the formation of fibrous tissue is difficult to 
understand. 


peta ear, 


gem ses 


Fig. 164.—Charts of chest, Case 2161. 


CASE 2602. 


CHRONIC FIBRO-ULCERATIVE PULMONARY TUBERCU- 
LOSIS COMPLICATED BY EXTENSIVE INTESTINAL 
TUBERCULOSIS; PERFORATION OF INTESTINE. 
DEATH. 


Case 2602.—Physician. Age 30. Entered the sanatorium June 
16, 1914. 

Family History. amily history revealed nothing of impor- 
tance. Father, mother, two brothers, and five sisters all living 
and well. 

Personal History.—Previous health good. Suffered from the 
ordinary diseases of childhood, with prompt recoveries. 

Tuberculous History.—Two years prior to entering the institu- 
tion, the patient suffered from pleurisy on the right side. During 
the same year he also had an attack which seemed to resemble 
influenza, and was so diagnosed, although later developments 
show that it was due to an active tuberculous process. 

During the preceding year the patient had worked very hard 
mentally and physically. After a time he began to tire easily 
and noted that he was unable to do his work without great strain. 
He gradually began to lose in weight and lost, from a normal 
weight of 145 pounds, to 12614 pounds. Hight months previously 
he developed a dry cough which did not abate. Three months 
previously he suffered from what was supposed to be a cold, and 
one month later had an attack of what was called influenza. Dur- 
ing and following these attacks his progress was continuously 
downward. 

During the three months previous to entering the sanatorium 
he suffered from some fever although he did not know how high 
it had been. He had slight hemoptysis and night sweats; some 
shortness of breath, but no gastric or other abdominal distress. 
Bowels were regular and movements normal. 

Nutrition fair; maximum afternoon temperature 101.2°, pulse 
86; blood pressure, systolic on the right side 115 and on the left 
side 105. He showed signs of an old lesion in the right upper 
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lobe in which there was activity with areas of softening. The 
apex of the lower lobe on the right side also showed signs of 
activity. In the upper portion of the left lung there was a recent 
involvement which showed marked activity. The remaining por- 
tion of this lung was emphysematous. The condition of the lungs 
is shown in Fig. 166, and the temperature and pulse in Fig. 167. 


Laboratory Examination.— 


Sputum: Date June 19, 1914 
Quantity (3 days) 20 ¢.¢. 
Sediment vol. 2 ¢.e. 
Bacilli per field 40 

Urine: Date June 19, 1914 
Quantity (24 hrs.) 1050 
Specific gravity 1022 
Albumin negative 
Sugar negative 
Diazo negative 
Indican moderately increased 


Treatment.—The patient entered the Pottenger Sanatorium. 
Was put in the open air with general hygienic, dietetic regime, 
with absolute rest in bed, and nutritious food. Aside from this he 
was given tuberculin and whatever symptomatic treatment was 
required at the time. 

Course of the Disease.—During the six months that the patient 
was in the sanatorium he had a constant temperature, usually 
ranging from 100° to 101°, and often reaching 103°. The amount 
of breaking down in the lung checked, there was at no time an 
increase in the amount of expectoration; but, after four months’ 
time the patient began to complain of some distress in the abdo- 
men, accompanied by considerable gas and soft stools. 

Physical examination at this time revealed a rigidity of the 
muscles on the right side of the abdomen, both of the lower and 
upper quadrant. Palpation did not produce pain at first. Later, 
however, we were able to distinguish an increase of rigidity, ac- 
companied by pain on pressure, and found many enlarged glands 
in the mesentery. 

During the latter part of November, his appetite entirely dis- 
appeared. His temperature continued about the same. The 
patient became very weak and his stools began to increase in fre- 
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quency, there being two or three on some days. The patient died 
on December 13, 1914. 

During the last week the patient showed symptoms which are 
common in death from tuberculosis. The temperature gradu- 
ally lessened, owing to the patient’s inability to react, and the 
pulse became more rapid. The patient made no complaint of 
any kind except of increasing weakness. Four days prior to 
his death he had an attack of extreme weakness, and faintness, 
which was accompanied by very rapid heart action. This was 
taken to be due to the heart itself, but proved to be due to a 
perforation of a large ulcer in the ileum. 

After death it was found that the abdomen contained con- 
siderable fecal matter, which had passed into the cavity as a re- 
sult of perforation of the intestines. The last four feet of the 
ileum and the ascending part of the transverse colon were found 
to be thickly studded with tuberculous ulcers, most of them run- 
ning circularly around the gut. The mesenteric glands were 
enlarged. 

Laboratory Examination at Termination of Treatment.— 


Sputum: Date Nov. 7, 1914 
Quantity (24 hrs.) 60 ¢.¢. 
Sediment vol. 6 7c:e: 
Bacilli per field 30 

Urine: Date Dec. 9, 1914 
Quantity (24 hrs.) 1400 
Specific gravity 1014 
Serum albumin trace 
Serum globulin negative 
Sugar negative 
Diazo al 
Indican moderately increased 


Comment.—There are several interesting factors in this case 
from the clinical standpoint. 

First, Delayed Diagnosis——Two years previous to my examina- 
tion this patient suffered from pleurisy, also so-called influenza, 
which was unquestionably of a tuberculous nature. During the 
year previous to his entrance he again had repeated suspicious 
colds. 

From the Standpoint of the Lungs.—It was interesting to note 
that while the patient had temperature continuously during the 
entire six months, the pulmonary disease did not spread. It made 
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no headway. Increase of ulceration did not occur and yet con- 
ditions seemed favorable for a downward course. 

From the Standpoint of the Intestinal Lesion—The lack of 
severity in symptoms was surprising when compared with the 
abdominal condition found. From our physical examination dur- 
ing life we rather thought that the disease would not be so ex- 
tensive in the bowel, but that it would be more of the glandular 
type, because the nodules were so distinctly palpable. We 
thought this also from the clinical symptoms. The patient did 
not suffer from great disturbance on the part of the intestinal 
tract. He had lost his appetite and had some gas pains, but 
these were not very severe. He had one or two mushy movements 
per day, such as would occur in cases of colitis of a simple na- 
ture; so we were not prepared to find the extensive tuberculous 
ulceration which was found. 

Another interesting thing was that the stools had not shown 
large quantities of tubercle bacilli such as would be expected 
from such marked intestinal ulceration. 

This patient showed a high indicanuria. During the six 
months he was in the sanatorium diazo was present only once. 
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Fig. 166.—Charts of chest, Case 2662. 
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Abscess, pulmonary, case illustrating, 
li. 585 
symptoms of, ii. 585 
Aching, general, part of syndrome of 
toxemia, ii. 110 
Acidosis in tuberculosis, i. 456 
produced by deficiency in oxygen, 
ii. 281 
Acromion process in advanced tuber- 
culosis, i. 471 
Actinomycosis, differentiated from tu- 
berculosis, i. 620 
Activity, clinical, no evidence of, in 
percussion, i. 426 
meaning of, ii. 549 
waves of, common in advanced tu- 
berculosis, ii. 575 
Adolescence and tuberculosis, i. 109 
period of low resistance, ii. 199 
Adrenal gland, developmentally a part 
of sympathetic system, i. 173 
part of chromaffin system, i. 173 
Adrenals, stimulated when sympathet- 
ies stimulated, i. 219 
Adrenin, action of, i. 219 
in prolonging toxic symptoms, i. 
605 
acts at myoneural junction, i. 173 
in treatment of asthma, ii. 167 
Adults, danger of being infected from 
without, i. 89 
early clinical tuberculosis in, ii. 506 
open tuberculosis in, ii. 509 
Aeby, description of growth of lung, 
Il 27, 


Aerogenous infection, i. 65 
difficulties of, i. 67 
Age periods, statistics of, healing, i. 
£7 


mortality, i. 97, 98 
tuberculosis differs in different, 1. 
96 
Air, beneficial effects of, due to phys- 
ical properties and mechan- 
ical action, ii. 231 
city vs. country, li. 264 


Air—Cont’d 
cold, effect of, depends on reactive 
powers of patient, ii. 272 
vs. warm, ii. 271 
confined, favors infection, ii. 246 
deleterious effect of carbon dioxide, 
not proved, ii. 230 
diathermacy of, increased at alti- 
tude, ii. 270 
effects of, produced on nerve end- 
ings of skin, ii. 271 
expired, organic poison in, ii. 234 
inside and outside, differ, ii. 245 
lack of motion in, produces heat 
stagnation, li. 235 
movement of, diminished in city 
compared with country, ii. 
264 
movement of, influence on body, ii. 
236, 243, 258 
open (see Open air) 
stale, deleterious effects of, ii. 231 
supposed diminution of oxygen in, 
li, 232 
supposed effect of excess of carbon 
dioxide in, ii. 233 
Air baths in fever, ii. 455 
Air-borne disease differs from blood- 
borne, i. 33, 67 
Air cells in different parts of lung ex- 
pand unequally, i. 145 
Albers-Schénberg, cause of trunk 
shadows in lung plate, i. 522 
Albrecht, E., and H., and primary 
lung focus, i. 66 
Albumin reaction in sputum, diag- 
nostic value of, i. 538, 582 
Alcohol bath should not be used, ii. 
412 
Alimentary infection, i. 69 
Altitude, changes in blood at, ii. 259 
formerly thought to be necessary, 
i. 647 
Alvarez, studies on motility of intes- 
tinal canal, ii. 40 
Amyloid degeneration, i. 43 
in gastrointestinal tract, i. 280 
Anaphylaxis, ii. 157, 158 


664 


Anaphylaxis, and asthma, ii. 157, 161 
and hay fever, ii. 157, 161 
and shell fish poisoning, ii. 157, 161 
and toxemia contrasted, ii. 158, 341 
and tuberculin reaction, ii. 162 
and vegetative nervous system, ii. 
157 
bladder in, ii. 160 
blotching of skin in, ii. 160 
bronchial secretion in, ii. 159 
bronchial spasm in, ii. 159 
collapse in, ii. 160 
diarrhea in, ii. 159 
due to peripheral vagus stimulation, 
li. 343 
fall in temperature in, ii. 160 
fatal, central nervous system in, li. 
160 
itching of skin in, ii. 160 
low blood pressure in, ii. 160 
motility of intestinal tract in, ii. 
160 
nausea in, ii. 159 
perspiration in, ii. 160 
prevented by atropin, ii. 343 
sphincters in, ii. 160 
syndrome of, ii. 159 
due to central plus vague stimu- 
lation, ii. 343 
urticaria in, ii. 157 
vomiting in, ii. 159 
Anatomical facts, important in chest 
examinations, i. 319 
Anemia, and early clinical tubercu- 
| losis, i. 364 
arterial, cause of, i. 303 
following severe hemorrhage, ii. 172 
Anergie, cause of metastases, i. 36 
Aneurism, cause of large per cent of 
fatal hemorrhages, ii. 172 
Anger, effect on temperature curve, 
ii, 148 
Animals, experiments on, with tuber- 
culin inconclusive, ii. 333 
explanation of immunization of, ii. 
334 
relation to tuberculin not the same 
as that of human beings, ii. 
334 
not easily immunized with tubercu- 
lin, ii. 333 
Antibody, formation of, favored by 
fever, ii. 118 
Antiformin method of 


examining 
sputum, i. 556 


INDEX 


Antigen-antibody reaction, tuberculin 
an, i. 503, 513 
Apathy toward tuberculosis, cause of, 
ii. 187 
Apex, compression of, follows anatom- 
ical growth, i. 134 
first pulmonary metastases form in, 
i. 36, 87 
hardness of tissues over, denotes 
disease, i. 415 
lessened respiratory motion, predis- 
poses to infection, i. 38, 134 
why involved in adult and not in 
child, i. 117 to 147 
Apical infection and shortened first 
rib, not parallel, i. 145 
Apices, frequency of infection of, in 
adults, i, 111, 406, 408, ii. 
191 
Appendix, tuberculosis of, ii. 40, 653 
operation for, ii. 593 
Appetite, improved by open air, ii. 
248 
_ psychotherapy, ii. 394 
in tuberculosis, i. 255 
lack of, part of syndrome of tox- 
emia, ii. 110 
loss of, caused by toxemia, i. 370; 
ii. 314 ¢ 
Arneth’s classification of neutrophiles, 
i. 577 
Arnsperger, cause of trunk shadows in 
lung plates, i. 522 
Arsenic in treatment of tuberculosis, 
ii. 465 
Arteries, small in tuberculosis, i. 46 
Arteries, thickening of, in tuberculo- 
; sis, i. 44, 240 
withstand necrotic process in tuber- 
culosis and resist oblitera- 
tion, ii. 171 
Aspergillosis differentiated from tu- 
berculosis, i. 621 
Asthenia, general, and tuberculosis, i. 
612 
case illustrating, ii. 607 
Asthenic type of individual, charac- 
teristics of, i. 340 
Assmann, accuracy and limitations of 
x-ray, i. 521 ; 
shows trunk shadows due to blood 
vessels, i. 522 
Asthma, ii. 164 
adrenin in, ii. 167 
and anaphylaxis, ii. 157, 161 
atropin in, ii. 167 
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Asthma—Cont’d 
bronchitis a cause of, ii. 164 
complicating pulmonary tuberculo- 
sis, case illustrating, ii. 605 
definition of, ii. 166 
due to peripheral protein irritation, 
ii. 166 
dust, vapor, and atmospheric con- 
dition, in cause of, ii. 164 
etiology of, ii. 164 
occurs in those who have other vago- 
tonic symptoms, ii. 166, 177 
produced reflexly by stimulation of 
many branches of greater 
vagus, ii. 165 
reflex cause of, ii. 164 
relieved by sympathetic stimulation 
caused by toxemia, ii. 161, 
167 
symptoms of, ii. 164 
due to increased vagus tonus, ii. 
167 
treatment of, case illustrating, ii. 
167, 605 
Atmosphere, humidity and tempera- 
ture of, influence of, on 
body, ii. 258 
Atrophy, regional, as sign of intra- 
pulmonary disease, i. 412 
Atropin in night sweats, ii. 451 
spastic constipation, i. 277 
treatment of vagotonic condition, 
ii. 169 
Atropin, in treatment of asthma, i. 


hyperchlorhydria, i. 261 
tuberculous enteritis, case illus- 
trating, ii. 648 
prevents anaphylaxis, ii. 343 
Auer and Lewis, studies in anaphy- 
laxis, ii. 343 
Auscultation and abdominal breath- 
ing, i. 428 
Auscultation, difficult in early tuber- 
culosis, i. 610 
early diagnosis should not depend 
on, i. 427 
effects produced on, by changes in 
soft tissues, ii. 61; i. 428, 
431 
extrapulmonary rales on, i. 482 
| factors causing changes in, i. 397 
harsh breathing on, i. 479 
in advanced tuberculosis, i. 478 
in early pulmonary tuberculosis, i. 
426; ii. 526 


Auscultation—Cont’d 
in emphysema, compensatory, i. 495 
in extensive fibrosis with necrosis, 
cases illustrating, ii. 544, 
556, 569, 581, 601, 611, 623, 
634, 652 
in pleura, thickened, i. 497 
in pleural effusion, i. 496 
in pleurisy, dry, i. 496 
in pneumothorax, ii. 81 
in pulmonary cavity, i. 491 
fibrosis, i. 489 
infiltration, i. 488 
influence of soft tissues on, in- 
ferred from their thickness, 
i. 332 
intensity of sounds heard on, de- 
creased by pressure on steth- 
oscope, i. 427 
interpretation of findings on, i. 433 
method of breathing during, i. 428 
no sounds heard on, always denot- 
ing activity, i. 407 
prolonged expiration on, i. 478 
rales on, i. 480 
rough breathing on, i. 497 
should not be made through cloth- 
ing, i. 427 
Austrian and tuberculin reaction, ii. 
336 
Autoinoculation and exercise, ii. 203 
Automobiling not suitable exercise, ii. 
300 


B 


Bacillary index for estimating rela- 
tive number of bacilli of dif- 
ferent lengths, i. 565 
Bacillen Emulsion (B. E.) Koch, ii. 
356 
Bacilli, action of, in producing fever, 
ii. 122 
bunches and free, comparative study 
of, i. 545 
bunches of, broken up by chloro- 
form and xylol, i. 549 
carried by the fly, i. 78 
classification according to method 
of taking stain, i. 542 
comparative chances of finding in 1, 
2, 5, 10, and 15 minutes 
search, i. 542 
concentration vs. scattering for ex- 
amination, i. 552, 555 
conditions favorable to implanta- 
tion of, ii. 197 
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Bacilli—Cont’d Bacilli—Cont’d > 
course in blood, i. 32 multiplication of means activity, ii. 


daily variation of, in sputum of low 
bacillary count, i. 549 

danger of from dried sputum, i. 
563 

death of, favored by sunshine and 
dryness, ii. 270 

difference in behavior of in primary 
and metastatic infections, i. 
84 

distribution of, study of, i. 545 

distribution of, by mechanical 
shaker, i. 554 

in sputum, i. 540 

dosage of inoculation of, ii. 504 

enter uninjured mucous mem- 
branes, i. 30 

escape from foci of infection, ii. 
31 


factors interfering with penetration 
of stain in, i. 541 . 

gain access to blood stream and 
produce fever, ii. 156 

good technic for examination for, 
essential, i. 541 

grown on one tissue favor same 
tissue in new _ infection 
(Rosenow), i. 32 

growth of, checked by fever, ii. 
118 

implantation of, favored by, i. 37 

indirect methods of demonstrating, 
i. 560 

in, feces, ii. 513 

infection by, and cell sensitization, 
i, 34 

inoculation of, begins soon after 
birth, ii. 195 

in stool of tuberculous, i. 52 

in stool in tuberculous enteritis, ii. 
41 

in tissues without producing his- 
tological tubercle, i. 65 

intertransmissibility of bovine and 
human, i. 57 

life of, favored by cloud and mois- 
ture, ii. 270 

long, in more chronic lesions, i. 592 

method of estimating number in 24 
hr. specimen, i. 562 

finding, when rare, i, 549 

morphological classification of, i. 
564 

multiply when activity present, i. 
368 


190 

mutation of type of, i. 65 

number in sputum, i. 561 

once in vessel may infect any or- 
gan of body, i. 124 

pass through glands in childhood, 
i. 31 


penetrate blood vessel walls, i. 124 
intestinal wall easily in child- 

hood, i. 71, 100 

pig inoculation to determine, 1. 560 

presence and form of, in prognosis, 
i. 633 

secretion from mucous membrane 
may be contaminated by, i. 
563 

short, from actively breathing down 
areas, 1. 592 

solvents for wax of, i. 548 

sputum culture of Petroff, i. 560 

staining for, i. 556 

tubercle differentiated from smeg- 


ma, i. 559 
virulence of, in fibroid tuberculosis, 
i. 40 


wet method of preparing slides for 
examination for, 1. 556 
Bacteria, defense against, i. 218 
effect of light on, ii. 418 
multiplication of, prevented by fe- 
ver, i. 373 
Baldwin and artificial immunization, 
li. 335 
Baldwin and tuberculin hypersensi- 
tiveness, i. 506 
reaction, li. 336 
tuberculin reaction and anaphylaxis, 
li. 341 
Barlow, discussion of climate, ii. 255 
Bartel, incubation period in tubercu- 
losis, i. 65 
Bateman discusses food value of raw 
eggs, li. 325 
Bath, alcohol, should not be used, ii. 
412 


cleansing, ii. 412 

cold sponge, ii. 407 

conditions governing, ii. 404 

during hemorrhage, ii. 183 

effect of, depends on warmth and 

degree of impact, ii. 402 

on temperature, ii. 154 

foot, importance of, ii. 412 

hot and cold, effects of, ii. 405 


INDEX 


Bath—Cont’d 
influences all parts of body, ii. 402, 
404 
neutral, effects of, ii. 405 
reaction after, ii. 406 
spray, ii. 409 
sun, ii. 423 
tepid sponge, ii. 410 
vinegar, and night sweats, ii. 451 
Bayliss, vegetative nervous system 
and endocrine glands, i. 169 
Bechterew, on mediation in sympa- 
thetic ganglia, i. 191 
on the function of nerve centers, 
i. 169 
Bennett establishes children’s sea- 
shore home, ii. 268 
Biedl, internal secretions, i. 169 
Biedl and Kraus, studies in anaphy- 
laxis, ii. 343 
Biliousness (so-called), i. 277 
Bladder, in anaphylaxis, ii. 160 
tuberculosis of, ii. 101 
Blastomycosis differentiated from tu- 
berculosis, i. 621 
Blood, and lymph flow influenced by 
stimulation of skin, ii. 402 
antibacillary elements of, cause in- 
fections to be mild, i. 78 
Arneth’s classification of neutro- 
philes in, i. 577 
bacilli course in, i. 32 
changes in, at altitude not evidence 
of curative influence, ii. 259, 
261 
at different altitudes, evidence of 
physiological adaptation, ii. 
259 
part of syndrome of toxemia, ii. 
110 


coagulability of, in hemorrhages, ii. 
178 

concentration of, at altitude, ii. 259 

condition of and prognosis, i. 639 

diagnostic and prognostic value of 
findings in, i. 585 

effect of light on, ii. 420 

examination of, i. 575 

from eavity, characteristics of, i. 
29 

general differential count in, i. 576 

occult, in feces, method of examin- 
ing for, i. 580 

technic for procuring specimens, i. 
576 

time of day for examining, i. 576 


667 


Blood-borne diseases differ from air- 
borne, i. 33 
Blood pressure, in tuberculosis, i. 235 
low, effect of, i. 237, 238 
in anaphylaxis, ii. 160 
mechanisms involved, in maintain- 
ing, i. 236 
rise in, in tuberculosis, i. 239 
Blood spitting, and early clinical tu- 
berculosis, i. 364 
early sign of tuberculosis, i. 216 
makes diagnosis of tuberculosis al- 
most certain, ii. 170 
symptom of early tuberculosis, i. 
390 


Blood vessel, aneurism of, cause of 
hemorrhage, i. 29 
Blood vessels, influence of nervous 
system on, i. 232 
innervation of, i. 175 
pathological changes in, i. 44 
shadow cast by in lung plate, i. 522 
tuberculous lesions of, i. 241 
Blood vessel walls, penetrated by ba- 
cilli, i. 124 
Blotching of skin in anaphylaxis, ii. 
160 
Bodington, institutes open air cure for 
tuberculosis, ii. 228 
Body, segmentation of, importance of 
understanding, i. 177 
Body heat, eliminated largely through 
skin, ii. 111 
Body temperature, normal regulation 
Ofte LO 
Bone and joint infection, percentage 
of bovine and human, i. 58 
Bones, tuberculosis of, i. 106 
Bonney, value of X-ray in diagnosis, 
i, 519 
Bénniger, describes lymph stasis over 
pleurisy, ii. 60 
Bouillon Filtrate (B. F.) Denys, ii. 
354 
Bovine and human infection, relative 
proportion of, i. 60 
Bovine bacilli enter body same as hu- 
man, i. 62 
Bovine infection, ii. 514 
cannot be differentiated clinically, 
i, 61, 63 
distribution of, i. 58 
largely confined to childhood, i. 58, 
59 


prevalence of, i. 57 
Bovine tuberculin, ii. 356 
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Bowditch, value of x-ray in diagnosis, 
i. 519 
Brain, effect of bombardment of, with 
toxins, ii. 393 
tuberculous ulceration of, ii. 189 
Brain cells, degenerated in tubercu- 
losis, i. 160 
Brannan establishes ‘‘Sea Breeze’’, 
ii. 268 
Brauer and Spengler, artificial pneu- 
mothorax, ii. 429 
Breathing, abdominal, makes auscul- 
tation difficult, i. 428 
amphoric, over cavity, i. 492 
deep, and prevention of tuberculo- 
sis, ii. 305 
favors bronchogenic infection, i. 
37, 452; ii. 306 
hastens circulation, ii. 306 
harsh, in advanced tuberculosis, i. 
479 
in early pulmonary tuberculosis, 
i, 433 
impeded, in early pulmonary tuber- 
culosis, i. 431 
method of, during auscultation, i. 
428 
rough, in advanced tuberculosis, i. 
479 
in early pulmonary tuberculosis, 
i. 430 
muscle element in, i. 479 
thoracic, due to assuming erect 
position, i. 128 
weak, in early pulmonary tubercu- 
losis, i. 430 
Brehmer, and curability of tuberculo- 
sis, ii. 190 
establishes hygienic-dietetic treat- 
ment of tuberculosis, ii. 190 
exercise in treatment of tuberculo- 
sis, li. 282 
Bromide in treatment, ii. 468 
tuberculous meningitis, ii. 91 
Bronchial secretion in anaphylaxis, 


ii. 159 

Bronchial spasm in anaphylaxis, ii. 
159 

Bronchiectasis, bacilli rarely found 
in, ii, 588 

differentiated from tuberculosis, 

i. 614 

Bronchitis, an air-borne infection, 


differs from tuberculosis, i. 
67 


INDEX 


Bronchitis—Cont ’d 
and early clinical tuberculosis, i. 
364, 390 
as cause of asthma, ii. 164 
as early symptom of tuberculosis, 
eases illustrating, ii. 537, 
579, 582, 600, 603, 625, 632 
chronic purulent, differentiated 
from tuberculosis, i. 614 
differentiated from tuberculosis, i. 
613 
in advanced tuberculosis, i. 460 
influence of fog on, ii. 267 
Bronchitis, symptom of active tuber- 
culosis, case illustrating, ii. 
563 
tuberculous, ii. 527 
Bronchogenous metastasis, i. 37 
Brown, tuberculin book devised by, ii. 
382 
Browning, study of relationship of cli- 
mate and meteorological in- 
fluences on hemorrhage, ii. 
170 
Bruits, heart, i. 244 


C 


Cajal, Raymon Y., on similarity of 
action between sympathetic, 
spinal and cerebral nervous 
systems, i. 191 

California, Southern, climate of foot 
hills of, ii. 255, 275 

Calmette, artificial immunization, ii. 
335 

conjunctival tuberculin test, i. 502, 
515 
feeding experiments, i. 69 

Cannon, emotions and peristalsis, i. 
279 

Capps, study of diaphragmatie pleu- 
Tisy, li. 68 

Carbon dioxide, deleterious influence 
of excess of, not proved, ii. 
230 

Carr, statistics of glandular tubercu- 
losis in childhood, i. 113 

Case illustrating, acute caseous tuber- 
culosis, ii. 621 

careful inspection in advanced tu- 
berculosis, i. 469, 470 

chronic caseofibrous tuberculosis, ii. 
553, 599, 609, 650, 659 


INDEX 


Case illustrating—Cont’d 


chronie fibrocaseous tuberculosis 
with marked contraction, ii. 
590 


chronic fibroid tuberculosis with 
neurasthenia, ii, 524 
chronie fibrosis, ii. 579, 631, 659 
comparative results of examination 
; by stereoscopic plate and 
physical examination, i. 526 
extensive fibrocaseous tuberculosis, 
li. 566 
marked compensatory changes, i. 
308 
moderately advanced pulmonary tu- 
berculosis with slight casea- 
tion, ii. 534 
rapidly forming fibrosis with lim- 
ited necrosis, ii. 542 
recurrent pneumothorax, ii. 85 
traumatic tuberculosis, i. 315, 316 
tuberculous meningitis, ii. 94 
value of spasm and degeneration in 
ciagnosis, i. 400 
Caseous tuberculosis, characteristics 
of, i. 41 
Catharties, evil effects of, i. 269 
Cavity, amphoric breathing over, i. 
492 
blowing expiration over, i. 492 
cracked pot sound over, i. 491 
formation of, i. 28 
healing of, shown at autopsy, ii. 597 
Cavity, hemorrhage from tiny vessels 
in, ii. 173 
in pulmonary tuberculosis, i. 489 
pain when forming, i. 453 
pitch of, expiratory low, i. 479 
walls of, insensitive, i. 451 
Cavity changes on, auscultation, i. 491 
inspection, i. 489 
palpation, i. 490 
percussion, i. 490 
Cell activity, all, under nerve control, 
ii. 390 
Cell sensitization, degree of, shown 
by character of tuberculin 
reaction, i. 504 
Cell sensitization prevents metastases, 
i, 34, 119 
Cells, body, produce defensive fer- 
ments, ii. 197 
difference in behavior, in primary 
and secondary infections, i. 
82, 84 
epithelial, in sputum, i. 536 
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Cells-—Cont’d 


nerve, injured by toxins, ii. 392 
of entire body, sensitized in tuber- 
culosis, ii. 337 
protective properties of, vary at dif- 
ferent times, i. 108 
sensitization of, effects implanta- 
tion, i. 34 
changes character of metastases, 
i. 63, 82 
shows in tuberculin reaction, i. 
504 
throughout body, ii. 342 
wandering, carry infection, i. 36 
Cellular activities, controlled by 
chemico-physical, sensorimo- 
tor, and psychical influences, 
i. 168 
Centrifuge for determining sediment 
volume in sputum, i. 537 
Chest, conditions within, which alter 
percussion note, i. 425 
difference in, of child and adult, i. 
126 
important anatomical and physio- 
logical facts in examination 
of, i. 319 
light percussion stroke felt through, 
i, 418 
Chest wall, altered contour, in ad- 
vanced tuberculosis, i. 468 
altered movement of, in advanced 
tuberculosis, i. 468 
bulging of, in advanced tubercu- 
losis, i. 469 
flattening of in advanced tubercu- 
losis, i. 469 
movement of, lessened on affected 
side, i. 37 
projection of lung on anterior sur- 
face of, 1. 319 
Chests, do not depart from normal in 
type, i. 471 
Child, effect of infection upon, i. 108 
gradually develops cellular defense, 
i. 34 
greatest danger of infection during 
early years, i. 97; ii. 504 
infection of, i. 95, 100; ii. 503 
lacks cell sensitization, i. 34, 96 
natural defense of, i. 93 
protective role of lymphatics in, i. 
93; ii. 505 
specific defense increases with age 
of, i. 95; ii. 199 
what predisposes, to infection, i. 99 
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Childhood, fate of infections in, i. 


lymphatic disease of, and clinical 
tuberculosis in adult, i. 70 
lymphatics peculiar in, i. 31 
Children, country and infection, i. 79 
frequency of infection in, i. 100 
in tuberculous families have great- 
er immunity, i. 363 
of tuberculous families, infection 
in, i. 362 
seaside sanatoria for, ii. 267 
time of primary infection, i. 95 
yield readily to treatment, i. 111 
Chilliness or rigor, part of syndrome 
of toxemia, ii. 110 
Chilling, and ventilation of skin, ii. 
251 
Chloroform, dissolves interbacillary 
wax and distributes bacilli 
that are bunched, i. 549 
Chromaffin system, part of sympa- 
thetic, i. 173 
Chronic fibrosis, relationship to tuber- 
culosis, i. 615 
Ciliary body, innervation of, i. 176 
Ciliary muscle, innervation of, i. 176 
Circulation, and nutrition, ii. 328 
efficiency of, reduced by deficiency 
of inspiratory act, ii. 289 
factors hindering in tuberculosis, i. 
234 
factors reducing efficiency of in tu- 
berculosis, ii. 289 
hastened by deep breathing, ii. 306 
influence of inspiratory act in, i. 
301 
pulmonary, i. 234 
effects of obstructing, i. 235 
Cireulatory disturbances in advanced 
tuberculosis, i. 442 
Circulatory stimulation in treatment 
of hemorrhage, ii. 179 
Circulatory system, and prognosis, i. 
638 


in tuberculosis, i. 230 
physiological facts concerning, i. 


234 
City air, ii. 264 
Classification, etiological, of early 


symptoms, i. 365 
of physical changes in early tuber- 
culosis, i. 394 
Cleaves, physical condition of sun, ii. 
414 


INDEX 


Climate, ii. 254 
and prognosis, i. 647 
bad, physiological influence of, ii. 
261 


cold, requires food, ii. 273 
cold dry, effect of, ii. 268 
cold moist, effect of, ii. 269 
discussion of, partisan, ii. 261 
dry, gives wide diurnal variation in 
temperature, ii. 269 
dry low land, ii. 269 
dry sunny, irritates nervous system, 
ii. 270 
factors in, ii. 262 
factors of, applied to different sec- 
tions of United States, ii. 
269 
factors which produce varied influ- 
ences of, ii. 268 
hot, dry, effect of, ii. 268 
hot, moist, effect of, ii. 268 
important in all diseases, ii. 254 
influence of wind in, ii. 268 
inland, in therapeutics of tubercu- 
losis, ii. 268 
man’s power of physiological ad- 
justment to, ii. 257 
moist low land, ii. 269 
mountain, ii. 270 
mountain, stimulating to metabol- 
ism, ii. 270 
of Southern California, ii. 255 
remnant of let alone policy, ii. 254 
Clinical history, i. 363 
importance of in diagnosis, i. 603 
Clinical symptoms, meaning of, i. 86 
Clinical tuberculosis, definition of, i. 
358 
relationship of, to primary metas- 
tases, i. 85 


Clothing, effect on stagnation of body 


heat, ii. 246 
for the tuberculous, ii. 250 
Cloudy swelling, i. 44 
Coccidiodal granuloma differentiated 
from tuberculosis, i. 621 
Codein for relief of pain, ii. 457 
in cough, ii. 447 
Cod liver oil in treatment, ii. 467 
Cohnheim, discussion on changes of 
blood at altitude, ii, 259 
discussion on relationship of food 
intake to exercise, ii. 280 
Coin sound in pneumothorax, ii. 81 
Cold compress in cough, ii. 448 


INDEX 


**Colds,’’? as early symptoms of tu- 
bereulosis, cases illustrating, 
li, 537, 542, 566, 570, 582, 
600, 603, 621, 625, 650, 653 
due to tuberculosis, ii. 527 
frequent and protracted in ad- 
vanced, i. 460 
in early tuberculosis, i. 390 
tuberculous, accompanied by toxic 
symptoms, i. 607 
when present, i. 607 
Cole, Gregory, value of x-ray in diag- 
nosis, i. 518 
Colitis, produced by raw eggs, ii. 326 
Collapse in anaphylaxis, ii. 160 
Colon, removal of, for tuberculous 
enteritis, case illustrating, ii. 
654 
tuberculosis of, statistics of, ii. 36 
Colonie injections in entercolitis, i. 
265 
Compensatory changes, between tho- 
racic and abdominal cavities, 
ease illustrating, ii. 598 
between thorax and abdomen, i. 
295 
ease illustrating, marked, i. 308 
in pulmonary tuberculosis, i. 281 
within thorax, case illustrating, ii. 
597 
Compensatory disturbances, 
ment of, i. 311 
Compensatory emphysema, caused by, 
i. 284 


treat- 


Congestion, venous, cause of, i. 44 
Consciousness, loss of, in pneumotho- 
nobel 69) 
Constipation, atonic, 
of, i. 271 
treatment of, i. 271 
factors favoring, in tuberculosis, i. 
269 
spastic and atonic, i. 270 
spastic, characteristics of, i. 275 
treatment of, i. 275 
Consumption, galloping, i. 41 
Cook and Vander Veer, show inher- 
ited condition in hay fever, 
ii. 162 
Coplin, pathology of changes in in- 
tercostal muscles in pleurisy, 
ii. 61 
Cornet, experiments in inhalation tu- 
berculosis, i. 66 
Cough, and posture, i. 451 
as early symptom, i. 386 


characteristics 
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Cough—Cont’d 
cause of, ii. 445 
causes marked rise in temperature, 
case illustrating, ii. 616 
Gough, depending on overflowing of 
cavities, i. 451 
due to extreme traction on vagus, 
case illustrating, ii. 646 
due to laryngeal irritation, ii. 448 
effect of, deleterious, ii. 446 
on temperature, case illustrating, 
li. 645 
rest upon, ii. 291 
favors bronchogenic infection, i. 
37, 452 
in advanced tuberculosis, i. 45 
increases temperature, ii. 573 
injury to the lung following, ii. 292 
in tuberculous laryngitis, i. 26 
much, can be avoided, ii. 446 
treatment of, li. 447 
unnecessary, should be avoided, i. 


wet jacket in treatment of, ii. 411 
Country air, ii. 264 
Covering, excessive, effect on temper- 
ature, ii. 155 
Cracked pot sound over cavity, i. 491 
Creosote in treatment, of cough, ii. 
448 
of tuberculosis, ii. 463 
Crile, fever part of kinetic drive, ii. 
vay | 
kinetic system in defense, i. 219 
on mechanism of fever production, 
i. 372 
Croquet, a suitable game, ii. 299 
Cytological examination of sputum, i. 
536 j 


D 


Da Costa, D. C., Jr., dorsal percus- 
sion in mediastinal thicken- 
ing, i. 501 
De la Camp, cause of trunk shadows 
in lung plate, i. 522 
Defense, natural, of little child, i. 93 
specific, broken down by, i. 107 
cellular, and infection, i. 34, 64, 
89, 112 
commensurate with severity of in- 
fection, i. 600 
determines nature of lesion, i. 
63, 359 
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Defense, specific—Cont’d Diagnosis, early—Cont’d 


developed after birth, i. 82; ii. 
196 
gradual development of in child, 
i. 34, 63; ii. 194 
increases with age of child, ii. 
199 
prevents spread of disease, i. 120; 
ii. 198 
Degeneration, amyloid, i. 43 
cause of, i. 43 
fatty, i. 44 
general, of muscles, skin and sub- 
cutaneous tissue, i. 467, 474 
pathological, of internal viscera, 
possibly due to reflex nerve 
stimulation, i. 606 
regional, of muscles, skin and sub- 
cutaneous tissue, i. 179, 399, 
405, 466 


Deglutition, painful, in tuberculous 
laryngitis, ii. 26 
Density of tissues determined by pal- 
pation, i. 476 
Depressive emotions and fever, ii. 108 
relieved by psychotherapy, ii. 389 
D’Espine’s sign, i. 115 
Dettweiler and rest in treatment of 
tuberculosis, ii. 282 
Diagnosis, and differential, of tuber- 
culosis, i. 596, 612 
cases illustrating comparative re- 
sults of x-ray and physical 
examination, i. 526 
clinical, i. 360 
relationship to infection, i. 359 
clinical history in, i. 363, 603 
condition of muscles and_ sub- 
cutaneous tissue in, i. 405, 
410, 412, 466 
deceptive not permissible, ii. 213 
delayed, case illustrating, ii. 661 
diaphragm and superficial muscle 
reflexes, value of in, i. 399, 
468, 604 
differential, between tuberculosis, 
cancer and syphilis of larynx, 
li, 27 
difficulties of, i. 597 
difficulty of patient obtaining, case 
illustrating, ii. 557, 582, 583 
dilatation of pupil in, i. 402 
early, and prognosis, i. 642 
depends on accurate conception 
of pathology, ii. 188 


inspection in, i. 402 
of tuberculosis, meaning of, i. 357 
value of temperature in, i. 607 
x-ray in, i. 611 
examination of, blood in, i. 575 
feces in, i. 578 
sputum in, i. 534 
urine in, i. 568 
family history in, i. 361 
hindered by long held pessimistic 
attitude, i. 597 
importance of, altered contour of 
chest wall in, i. 468 
altered movement of chest wall 
in, i. 468 
careful, in advanced pulmonary 
tuberculosis, i. 435 
in hidden tuberculosis, i. 596 
muscles in, i. 399, 422, 428, 477, 
535 
cases illustrating, ii. 525, 535, 
543, 554, 567, 580, 610, 622, 
633 
subcutaneous tissue in, i. 398, 
410, 412, 422, 466, 498 
cases illustrating, ii. 525, 535, 
548, 554, 567, 580, 610, 622, 
633 
toxic group of symptoms in, i. 
605 
trophic changes in soft tissues 
over pleural adhesions in, ii. 
60 
tuberculin test in, i. 599 
laboratory method in, i. 533 
lagging in, i. 403, 468 
made by correlation of data, i. 602 
inspection and palpation, cases 
illustrating, ii. 526, 535, 543, 
555, 567, 601, 611, 622, 633, 
652 
no stereotyped way of making, i. 
361 


not made when bacilli first enter tis- 
sue, i. 602 

of active glandular tuberculosis, i. 

i 114 

of acute serofibrinous pleurisy, ii. 
57 

of pneumothorax, ii. 81 

of tuberculosis of bladder, ii. 101 

of tuberculous laryngitis, ii. 24 

of tuberculous meningitis, ii. 91 

past illness in, i. 364 

patient should be told of, ii. 213 


INDEX 


Diagnosis—Cont’d 
percussion in early, i. 417 
pulmonary, method of using x-ray 
in, i. 524 
relative importance of different 
groups of symptoms in, i. 
603 


should not depend on auscultation 
alone, i. 427 
tubereulin test in, i. 502 
conjunctival, i. 515 
cutaneous, i. 512 
intradermal, i. 515 
percutaneous, i. 515 
subcutaneous, i. 506 
value of, changed contour im trape- 
zius muscle in, i. 407 
lymphocytes in sputum, i, 582 
palpation in, i. 409 
physical examination in, i. 608 
symptoms due to tuberculous 
processes per se in, ii. 537 
x-ray in, i. 516 
Diaphragm, altered position and func- 
tion of, i. 282, 305 
changes in position of, in pneumo- 
thorax, ii. 79 
factors in displacement of, i. 302 
Diaphragm, importance to respiration, 
i. 296, 300, 325, 326 
innervation of, i. 296, 325, 331 
in diagnosis of pulmonary tuber- 
culosis, i. 401 
in production of lagging, i. 403, 468 
lessened motion of, i. 301 
limited motion should be studied on 
easy respiration, 1. 525 
shown by x-ray, i. 525 
marked displacement of, case illus- 
trating, ii. 595, 598 
motor reflex in from lung, i. 403 
position at different age periods, i. 
321 
reflex, diagnostic importance, i. 604 
reflexly stimulated, causes lagging 
of chest wall, i. 403 
Diaphragmatic pleurisy, ii. 67 
Diarrhea, in anaphylaxis, ii. 159 
not always accompanies ulceration 
of bowel, i. 52 
often absent in tuberculous enteri- 
tis, case illustrating, ii. 644, 
648, 658 
tuberculous, diet in, ii. 46 
hot applications in, ii. 47 
opium in, ii. 47 
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Diarrhea, tuberculous—Cont’d 
pharmacopeial remedies in, ii. 47 
rest in, ii. 46 

Diazo reaction and prognosis, i. 639 

case illustrating, ii. 618 
formula for making, i. 569 
method of recording, i. 569 
Diet, errors in, i. 280 
in hemorrhage, ii. 181 
rational, ii. 315 
relation of, to nutrition, ii. 308 
Digestion and harmone theory, i. 257 
improved by psychotherapy, ii. 394 
in stomach, disturbed by colloidal 
solution, i. 256 
Digestive disturbances, in advanced 
tuberculosis, i. 439 
part oe eaters of toxemia, ii. 


eee system, and prognosis, i. 
37 
in tuberculosis, i. 251 : 
reflex disturbances, in early tuber- 
culosis, i. 388 
Dillingham, conservative treatment of 
genitourinary tuberculosis, ii. 
100 
Discontent, effect of, on temperature 
curve, ii. 146 
Discouragement, effect of on tempera- 
ture curve, li. 146 
Disposition to tuberculosis, i. 117 
Double personality in tuberculosis, i. 
50 
Dover’s powder in treatment of pain, 
li, 457 
Droplet infection, i. 68; ii. 513 
Dunham, normal trunk shadows in 
plate, i. 522, 523 
Dupre, pathology of psychoses and 
psychoneuroses, i. 159 
Dust as cause of, asthma, ii. 164 
infection, ii. 512 
Dyspnea, due to fat flabby condition, 
ii. 293 
in advanced tuberculosis, i. 457 
in pneumothorax, ii. 75 
measures for relief of, i. 458 
rest when present, ii. 292 
Dyschezia, (Hertz), i. 273 


E 


Ear, tuberculosis of, ii. 106 
Eastwood shows percentage of bovine 
and human infections, i. 59 
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Eating, practical method for encour- 
agement of, li. 314 
Economic status in prognosis, i. 626 
Effusion, pleural, shall it be removed, 

ii, 5 
tuberculin aids in absorption of, 
ii. 59 
Eggs, raw, limitation of, as food, ii. 
324 


produce colitis, ii. 326 
Ellermann and Erlandsen, technic for 
examination of sputum, i. 
551, 555 
Elliot, internal secretions, i. 169 
Embolism, gas, during artificial pneu- 
mothorax, ii. 441 
Emotions, depressive, act centrally, i. 
223 
act on sympathetic, i. 189 
cause loss of weight, i. 441 
cause rise of temperature, ii. 146 
effect of, i. 223, 224, 228, 279, 
367; ii. 389 
symptoms due to, i. 189 
effect of, on gastrointestinal tract, 
deo) 
helpful and harmful act differently, 
li. 394 
Emphysema, compensatory, and arti- 
ficial pneumothorax, i. 431 
auscultation in, i. 495 
changes in contour of chest in, i. 


494 
changes in motion of chest wall 
in, i, 494 


how produced, i. 284 
inspection in, i. 494 
marked, cases illustrating, ii. 594, 
597 
palpation in, i. 495 
percussion in, i. 495 
respiratory note in, i. 478 
roughened respiratory note in, i. 
495 
Emphysema of superficial structures 
in artificial pneumothorax, ii. 
441 
Endurance, lack of, part of syndrome 
of toxemia, ii. 110 
loss of, in advanced tuberculosis, i. 
438 
Enema, in relief of loaded colon, i. 
274 
Enterocolitis in tuberculosis, i. 264 
symptoms of, i. 264 
treatment of, i. 264 


INDEX 


Enteritis, tuberculous, ii. 33 

a surface infection, i. 53, 90; ii. 
33 

bacilli in stool in, ii. 41 

catharties to be avoided in, ii. 45 

change in motility in, i. 52; ii. 40 

development of, cases illustrat- 
ing, ii. 618, 654 

diet in, ii. 46 

enemas in, ii. 47 

factors predisposing to, i. 51, 90; 
li. 35 

found at operation, case illustrat- 
ing, li. 643 

frequency of, ii. 33 

hemorrhage in, ii. 38 

hot applications in, ii. 47 

local irritations, predisposing 
factors in, ii. 36 ; 

lymph glands not common infec- 
tion in, i. 83 

metastatic, li. 34 

muscle reflex in, ii. 43 

nausea in, ii. 39 

not recognizable by symptoms, 
cases illustrating, ii. 644, 
657 

nutritional changes in, ii. 39 

operation for, case illustrating, 
ii. 593 

operative measure in, ii. 44 

pain in, ii. 40 

pathology of, i. 51; ii. 37 

perferation of intestine in, case 
illustrating, ii. 661 

pulse in, ii. 42 

reflex trophic changes as predis- 
posing factor in, ii. 37 

rest in, ii. 46 

retardation of intestinal contents 
favors, ii. 35 

slow pulse in, case illustrating, 
li. 658 

stool in, ii. 41 

stricture in, ii. 38 

symptoms of, ii. 39 

temperature in, ii. 42 

treatment of, ii. 44 

pain in, case illustrating, ii. 
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usually secondary, ii. 35 
variable appetite in, ii. 39 


Environment in prognosis, i. 626 


Enzymes, cells stimulated, produce 
specific, i. 95 


INDEX 


Enzymes—Cont’d 
specific proteolytic, split up tuber- 
eulin, ii. 351 
Esophagus reflex, ii. 647 
Evans, graphic temperature chart used 
by, i. 381 , 
Examination, advantages of method- 
ical, i. 395 
of chest, fluoroscopic, importance 
Of,.1. 611 
of sputum, cytological, i. 536 
physical, altered by condition of 
muscles, i. 332, 398 
subcutaneous tissue, i. 398 
and tuberculin therapy, ii. 382 
and x-ray, relative value of, i. 
516 
cases illustrating, ii. 525, 535, 
543, 554, 567, 580, 591, 600, 
610, 622, 632, 651 
daylight preferable for i. 395 
difficult, i. 608 
etiological classification of 
changes in, i. 396 
favorable conditions for, i. 394 
in advanced tuberculosis, i. 464 
value of, in diagnosis, i. 608 
sitting posture best for, i. 395 
Excavation, areas of, marked by per- 
sistent rales, i. 481 
Excitement, effect of, on temperature 
curve, ii. 146 
Exercise, and autoinoculation, ii. 203 
calls for increased food intake, ii. 
280 
cause of more deaths than any 
other measure, ii. 298 
caution in prescribing, ii. 297 
effects of, ii. 295 
on temperature curve, ii. 148 
upon the heart, ii. 289 
essential to highest state of health, 
ii, 283 
for lung, ii. 204 
graduated, in tuberculosis, ii. 301 
in early afebrile tuberculosis, ii. 
284 
in treatment of, congestive hemor- 
rhage, ii. 180 
tuberculosis, ii. 282 
in tuberculosis, ii. 277 
increases toxemia, ii. 284 
indication for, ii. 295 
individualization in use of, ii. 286 
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Exercise—Cont’d 
method of instituting, ease illus- 
trating, ii. 546, 548 
not based on degrees of temper- 
ature, ii, 297 
not taken before meals, ii. 296 
physiology of, ii. 277 
stimulates circulatory and respira- 
tory system, ii. 278 
stimulates heat production, ii. 278 
suitable for the tuberculous, ii. 298 
technic of applying, ii. 295 
walking best, for tuberculous, ii. 
299 
Exertion increases dyspnea, i. 457 
Expiration prolonged by infiltration, 
i. 478 


emphysema, i. 478 
Exudate in tuberculous meningitis, ii. 
88 
Exudates, pleural, absorption of, i. 
49 
Eye, symptoms in tuberculous menin- 
gitis, ii. 90 


F 


Face, flushing of, in early tubercu- 
losis, i. 389 
Fallopian tubes, tuberculosis of, ii. 
103 
Family, instruction of, importance of, 
li. 472 
Family history, i. 361 
meaning of open tuberculosis in, i. 
262 
Fanning, standard diet for tubercu- 
losis, ii. 316 
Fat, to be avoided, ii. 312 
Fat people, not necessarily healthy, 
li, 312 
Fatty degeneration, i. 44 
Feces, bacilli in, i. 578; ii. 513 
does not mean bowel infection, i. 
579 
when no sputum raised, i. 580 
examination of for occult blood, i. 
580 
in tuberculosis, i. 578 
frequency of bacilli in, i. 579 
Feet, cold, cause of and relief for, 
li, 251 
Fenwick and Dodwell, statistics of 
colon infection, ii. 36 
Fermentation, method of examining 
sputum, i. 553 
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Ferments, digestive protective action 
of, i. 251 
Fever, absence of, does not mean ab- 
sence of clinical tuberculo- 
sis, 1. 373, 378 
a conservative process, ii. 121 
an index of degree of toxemia, ii. 
129 
air baths in, ii. 455 
and depressive emotions, ii. 108 
and heat elimination, ii. 123 
and heat formation, ii. 123 
beneficial influences of, ii. 453 
cannot be prevented when activity 
present, case illustrating, ii. 
641 
caused by bacilli gaining access to 
blood stream, ii. 156 
caused by depressive emotions, ii. 
146 
cause of, ii. 108 
in early tuberculosis, ii. 126 
in tuberculosis, ii. 122, 286 
central nerve stimulation in, ii. 109 
charts of common type in advanced 
tuberculosis, i. 447 
contributions to study of, ii. 113 
diurnal variation in, ii. 109 
effects of, confused with effects of 
toxemia, ii. 452 
experimental, heat production and 
loss in, ii. 112 
favors antibody formation, ii. 118 
in advanced tuberculosis, i. 445 
integral part of syndrome of tox- 
emia, ii. 116. 
interferes with growth of bacilli, 
ii. 118 
in tuberculosis, meaning of, ii. 108 
mixed infection not cause of, ii. 122 
part of body defense, ii. 117 
part of syndrome of toxemia, ii. 
108, 110, 452 
physiological, ii. 114 
prevents multiplication of bacteria, 
i. 373 | 
produces cellular change, ii. 118 
production of, ii. 285 
protein as cause of, ii. 114, 116 
discussion of, ii. 118 
relation to nervous system, ii. 108 
rest during, ii. 285 
rest in bed in treatment of, ii. 454 
result of deficient heat elimination, 
ii, 117 


INDEX 


Fever—Cont’d 
result of increased heat production, 
it 7 
Fever, sympathetic stimulation in, ii. 
1 


treatment of, ii. 452 
vasoconstriction of skin vessels in, 
ii. 108 
Fibrocaseous tuberculosis, character- 
istics of, i. 41 
Fibroid tuberculosis, 
of, i. 40 
in prognosis, i. 629 
Fibrosis, gradual formation of, cases 
illustrating, ii. 553, 594 
in pulmonary tuberculosis, i. 489 
may be extensive without bacilli 
being found, ii. 588 
ultimately takes on necrosis, case 
illustrating, ii. 606 
usually overlooked on examination, 
li. 558 
Fibro-ulceration tuberculosis, temper- 
ature curve in, ii, 129 
Finsen, popularizes light therapy, ii. 
422 


characteristics 


Fischberg, beneficial effect of artifi- 
cial pneumothorax, ii. 433 
statistics of infection in childhood, 
i, 102 
in tuberculous and non-tubercul- 
ous families, i. 103 
Fistula, in ano, relation of, to pulmo- 
nary tuberculosis, cases il- 
lustrating, ii. 653, 656 
should not be operated during 
active pulmonary tuberculo- 
sis, cases illustrating, ii. 653, 
656 
Fligge, droplet infection, i. 68 
Fluoroscope, use of, to guide site of 
puncture in artificial pneu- 
| mothorax, li. 436 
Fly as carrier of bacilli, i. 78 
Foci, metastatic, small, produce no 
symptoms, ii. 192 
of tuberculosis, stimulated by tu- 
berculin, ii. 332 
pulmonary, distribution of, i. 125 
Focus, hidden, dangerous, i. 599 
primary, and primary metastatic, 
method of differentiating, i. 
| 82 
primary lung focus, i. 66, 82 
tuberculous, activity in, case illus- 
trating, ii. 572 


INDEX 


Fog, and open air, ii. 252 
increases bronchitis, ii. 267 
produces chill, ii, 267 
Food, ii. 308 
amounts of, on rest and exercise, 
li. 318 
required, vary according to condi- 
tion, ii. 321 
and prognosis, i. 649 
| inereased amounts required for ex- 
ercise, ii. 280 
open air causes greater demand for, 
ii. 248 
suited to digestive powers of pa- 
tient, ii. 327 
type of, in atonic constipation, i. 
271 
value of, cereals, ii. 320 
fats, ii. 320 
fruits, ii. 319 
household measures of, ii. 322 
meat and milk products, ii. 319 
raw eggs, li. 324 
Foods, allowed in entercolitis, i. 266 
caloric value of, ii. 316 
easily digested, ii. 308 
forbidden in entercolitis, i. 266 
Foot bath, importance of, ii. 412 
Forest, psychological effect of, ii. 263 
Forlanini, artificial pneumothorax, ii. 
429 
Freund’s theory critically examined, 
i. 135 
Freund’s theory of shortening of first 


vib and ossification of first | 


costal cartilages, i. 133 
Friedberger and Mita, studies in ana- 
phylaxis, ii. 344 
and tuberculin reaction, ii. 336 
Functional activity, normal variation 
in, i. 334 
Furniture should be simple, ii. 511 


G 


Games in tuberculosis, ii. 298, 301 
Ganglia, of sympathetic system, i. 172 
sympathetic, can reflexes take place 
rats hy alghl 
sympathetic, question whether im- 
pulse interrupted in, i. 190 
amount injected in artificial 
pneumothorax, ii: 436 
Gaskell, involuntary nervous system, 
i. 169 
Gastrointestinal, symptoms 
toxemia, i. 270 


Gas, 


during 
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Gastrointestinal tract, effect of emo- 
tions on, i. 279 
in tuberculous meningitis, ii. 90 
nervous influences in, i. 278 
reflex disturbances of, from lung, 
i. 253 
Generative organs, muscles of, sup- 
plied by sympatheties, i. 176 
Genitourinary infection, percentage 
of, human and -bovine, i. 59 
Genitourinary system, tuberculosis of, 
li. 96 
Ghon, primary lung foci of, may be 
intestinal infections, ii. 34 
focus, i. 66 
pulmonary foci and _ regional 
lymphatic glands, i. 30, 83 
statistics showing distribution of 
pulmonary foci, i. 125 
Glands, bronchial, diagnosis of tuber- 
culosis in, i. 114 
increased activity of, during infec- 
tion, i. 107 
infection of peritracheal and peri- 
bronchial, i. 32 
lymphatic, bacilli pass through in 
childhood, i. 31 
protect child against infection, 
ii. 196 
mediastinal, infected by bacilli in- 
jected into rectum, i. 30 
mesenteric, infection of, case illus- 
trating, ii. 658 
peribronchial, projection on  sur- 
face, i. 323 
regional, markedly involved in pri- 
mary infections, i. 83 
not markedly involved in second- 
ary infection of lung, larynx 
and intestine, i. 83 
tuberculosis of, i. 54, 112 
by age periods, i. 113 
Glandular infection, relationship to 
clinical tuberculosis, i. 87 
tuberculosis, diagnosis of, i. 114 
Gley, E., internal secretions, i. 159 
Goodbody, Bardswell and Chapman, 
diets for tuberculous’ pa- 
tients, ii. 315 
Graduated exercise in tuberculosis, ii. 


Griffith shows percentage of bovine 
and human infections, i. 58 

Gram-positive but non-acid-fast ba- 
cilli, i. 559 

Graves, scaphoid scapula, i, 471 
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H 


Habitus phthisicus, i. 147 
Hamburger, primary lung focus, i. 66 
statistics of, fatal and chronic tu- 
berculosis by age periods, i. 
97 
healing by age periods, i. 97 
infection in childhood, i. 101 
mortality by age periods, i. 97 
Harbitz, statistics of postmortem tu- 
berculosis among children, i. 
101 
Hart’s statement of Freund’s theory, 
i. 135 
Hart’s statistics of healing of apical 
infections, i, 111, 406; ii. 
191 
Hay fever, due to anaphylaxis, ii. 
157, 161 
inherited vagotonia in, ii. 162 
Head, emphasizes sensory disturbance 
of skin, i. 454 
Head’s zones, i. 181 
Headache, in tuberculous meningitis, 
ii. 89 
part of syndrome of toxemia, ii. 
110 
Healing, clinical and pathological, not 
identical, case illustration, 
ii. 607 
depends on tuberculin, ii. 333 
determined by disappearance of 
muscle spasm, i. 411 
evidences of, in clinical tuberculo- 
sis, ii. 193 
important principles of, ii. 192 
in advanced tuberculosis, difficult, 
ii. 201 
in tuberculosis, why aided by tu- 
berculin, ii. 348 
not synonymous with cessation of 
symptoms, ii. 194 
occurs in extensive active lesions, 
ease illustrating, ii. 575 
of more recent tubercles stimulated 
by tuberculin, ii. 349 
readily produced in early tuberculo- 
sis, ii. 200 
requires long time, ii. 383, 564 
shown at autopsy, ii. 594 
slowness of, case illustrating, ii. 
540, 563, 588 
spontaneous, in tuberculosis, statis- 
ties of, ii. 191, 193 
statistics of, by age periods, i. 97 


Heart, action of, improved by open 


air, ii. 248 
clinical evidence of failing, i. 248 
condition of, calling for rest, ii. 291 
death from dilatation of, ii. 574 
difficulty in examining, in tubercu- 
losis, i. 242 
dilated, treatment of, case illustrat- 


ing, ii. 605 
displacement of, i. 242, 282, 286, 
292 


cases illustrating, ii. 598, 613 
depends on size of pericardium, 
i. 286; ii. 598 
effects of, i. 292 
in pneumothorax, ii. 80 
in tuberculosis, i. 283, 286, 288, 
291 
effect of, rest and exercise upon, 
li. 289 
tuberculosis upon, i. 236 
explanation of variability in action, 
i. 387 
failing, treatment of, i. 249 
hypertrophy of right ventricle of, 
i. 240, 444 
importance of good, i. 230 
in advanced tuberculosis, i. 442 
in pneumothorax, ii. 78 
in prognosis, i. 443 
marked displacement of, to right, 
ii. 595, 597 
must be carefully guarded in pul- 
monary tuberculosis, ii. 289 
nervous influence upon, i. 230 
organic lesions of, and tuberculosis, 
i. 243 
rapid, part of syndrome of tox- 
emia, ii. 110 
reflex disturbance of, in early tu- 
berculosis, i. 387 
reflexly slowed by pulmonary in- 
flammation, i. 231; ii. 551 
reserve power of, i. 307 
slowing of, showing vagus stimula- 
tion, case illustrating, ii. 618, 
629 
small, cause of, i. 148, 149, 239, 
303, 444 
sudden acceleration of, in pneumo- 
thorax, ii. 82 
sympathetic and greater vagus ac- 
tion on, i. 199; ii. 110, 551 
sympathetic stimulation, case illus- 
trating, ii. 618 


INDEX 


Heart—Cont’d 
terminal dilatation of, case illus- 
trating, ii. 629 
Heart block, partial, case illustrat- 
ing, li. 572 
Heart bruits, i. 244 
Heart displacement, symptoms of, i. 
283, 292 
to left, i. 288 
to right, i. 291; ii. 595 
Heart murmur, musical, case illus- 
trating, ii. 602 
Heart muscle, degeneration of, i. 244 
Heart strain, case illustrating, ii. 594 
in tuberculosis, symptoms of, ii. 290 
Heat, comparative amounts for rest 
and work, ii. 279 
in treatment of pain, ii. 457 
reduced, elimination of, largest fac- 
tor in fever production, ii. 
122 
skin, most important factor in regu- 
lating, ii. 403 
Heat loss, controlled by central nerv- 
ous system, ii. 115 
Heat production in fever, cause of, 
ii, 113 
Heat stagnation, effects of, ii. 235 
Hectic flush, in advanced tuberculo- 
sis, 1. 458 
sympathetic and greater vagus in 
: production of, i. 199 
Heise and Sampson, value of x-ray in 
diagnosis, i. 519 
Heliotherapy, ii. 414 
and prognosis, i. 648 
case illustrating use of, ii. 548 
technic of applying, li. 424 
Hematogenous infection, i. 38 
accounts for metastases in distant 
organs, i. 38 
Hematogenous metastases, mild be- 
cause of antibacillary ele- 
ments in blood, i. 38, 64 
Hemorrhage, a sign of early tubercu- 
losis, ii. 169, 542, 579, 609, 
622, 632 
a symptom due to tuberculous proc- 
ess per se, ii. 164 
accompanies necrosis and caseation, 
case illustrating, ii. 614 
aconite, veratrum viride, pituitrin 
and nitrites, in treatment of, 
ii. 178 
amount of, ii. 168 
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Hemorrhage—Cont’d 
and advanced tuberculosis, i. 461 
artificial pneumothorax, in treat- 
ment of, ii. 180 
attention to bowels in, ii. 182 
baths during, ii. 183 
cause of, ii. 168 
character of, in infarct, i. 616 
climatic and meteorological influ- 
ence in production of, ii. 170 
caused by arteries resisting 
obliterating effect of tuber- 
culosis, ii. 171 
coagulability of blood in, ii. 178 
complications following, ii. 183 
congestive or toxic type, ii. 174 
diet in, ii. 181 
does not indicate patient not doing 
well, ii. 577 
due to expulsion of necrotic mass, 
ii, 172 
dry weather and, ii. 170 
exercise in treatment of congestive, 
ii. 180 4 
foggy weather and, ii. 170 
followed by, extension of disease, 
li. 184 
miliary tuberculosis, ii. 184 
pneumonia, ii. 177, 183 
severe anemia, ii. 172 
shock, ii. 184 
follows rapid caseation, case illus- 
trating, ii. 626 
follows swimming, ii. 300 
frequency varies with material, ii. 
168 
from cavity, i. 28; ii. 173 
importance of preserving clot in 
rupture after, ii. 175 
in pulmonary tuberculosis, ii. 168 
in tuberculous enteritis, ii. 38 
makes diagnosis of tuberculosis al- 
most certain, i. 607 
may come any time prior to heal- 
ing, ii. 564 
mental rest in, ii. 176 
morphine in treatment of, ii. 176 
not beneficial per se, ii. 184 
overexertion as cause of, ii. 168 
pharmacological remedies in, ii. 177 
physical rest in, ii. 177, 288 
pneumococeus as cause of, ii. 177 
prevention of, ii. 168 
rainy weather and, ii. 170 
rarely fatal, ii. 181 
result of, ii. 184 
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Hemorrhage—Cont’d 
severe, due to aneurism or erosion 
of vessel, ii. 171 
treatment of, ii. 174 
by concentrated salt solution, ii. 
179 
case illustrating, ii. 617 
tuberculin stopped during, ii. 182 
type of, treated by circulatory stim- 
ulation, ii. 179 
Hemorrhages, appear in groups, ii. 
170 


differentiation of types, difficult, ii. 
174 
different types of, explained, case 
illustrating, ii. 617 
types of, ii. 171 
Heroin in cough, ii. 447 
Hertz, cause of atonic constipation, 
i. 272 
esophagus reflex, ii. 647 
Higier, vegetative and visceral neu- 
rology, i. 169 
Hill, studies on open air, ii. 230 
Hilus, infection, i. 54, 110, 112 
diagnosis of, i. 114 
importance of, i. 596 
involved, no matter how bacilli en- 
ter body, i. 31 
Hilus, normal shadow in x-ray plate, 
i. 521 
Hilus, palpation in examination of, i. 
115 


Hinsdale, discussion of climate, ii. 255 
variability of oxygen and carbon 
dioxide in air, ii. 263, 265 
History, clinical, cases illustrating, 
li. 534, 542, 553, 566, 579, 
590, 599, 609, 621, 631, 650, 
659 
of tuberculosis, ii. 524 


Hoarseness, due to tuberculosis, usu- 
ally accompanied by other 
symptoms, 1. 603 

in advanced tuberculosis, i. 447 
in early active tuberculosis, cases 
illustrating, ii. 527, 554, 566, 
591, 600, 622, 625, 650 
in tuberculous laryngitis, ii. 24 
method of its production, i. 385 
Holmes, changes in neutrophile, i. 577 


Holzknecht, cause of trunk shadows 
in lung plate, i. 522 


INDEX 


Home treatment, ii. 470 
care of sputum in, ii. 478 
diet must be prescribed carefully 
in, ii. 474 
how arrange home for, ii. 471 
how often see patient in, ii. 480 
over anxiety of friends must be 
avoided in, ii. 473 
problems of, ii. 470 
prognosis in, i. 645 
program for, ii. 476 
training family for, ii. 472 
training patient for, ii. 475 
Homogenization of sputum, advan- 
tage of, i. 552, 554 
Hope, effect of, on patient, ii. 391 
essential to cooperation, ii. 395 
Hopefulness of patient, i. 155 
Hormone, theory and digestion, i. 
257 
Horseback riding, not suitable, ii. 299 
Hospital, general, is tuberculosis a 
danger in, ii. 518 
Hot water bottles, use of, to be dis- 
couraged, ii. 250 
Huggard, discussion of climate, ii. 
254 
Humidity of atmosphere, effect on 
body, ii. 243, 258 
Huntington, discussion of climate, ii. 
255 
Hydrotherapy, ii. 401 
and prognosis, i. 649 
Hygiene, personal, of patient, ii. 512 
Hyperchlorhydria, during toxemia 
caused by reflex stimulation 
of vagus, i. 260 
in tuberculosis, i. 260 
treatment of, i. 261 
Hyperesthesia and hyperalgesia, of 
skin in tuberculosis, i. 453 


Hypersensitiveness, precipitated by 
rapid cleavage of protein, ii. 
347 
to tuberculin, ii, 347 


Hypersthenic type of individual, char- 
acteristics of, i. 339 


Hypochlorhydria, in tuberculosis, i. 
59 


treatment of, i. 259 
Hypophosphates in treatment, ii. 467 


Hyposthenie type of individual, char- 
acteristics of, i. 348, 355 


Hypotension, effects of, i. 306 


INDEX 


it 


Immunity, and infection, i. 95 
child gradually develops, i. 96 
greatest in children of tuberculous 
families, i. 362 
high degree of, in tuberculosis, i. 
96, ii. 330 
in tuberculosis, relative, i. 96; ii. 
195 
produced by tuberculin, ii. 330 
Immunization, active, experiments on, 
i. 96 
artificial attempts at, ii. 335 
Imperial German Board of Health’s 
statistics of bovine and hu- 
man infection, i. 58 
Improvement may occur in spite of 
serious symptoms, ii. 619 
Impulse, afferent third and fourth 
cervical segments of cord 
center of, from lug, i. 181 
‘¢Tncipient tuberculosis,’’ i. 357 
a misnomer, ii. 283 
Incubation period in tuberculosis, i. 
65 
Indican and overfeeding, i. 587 
method of determining, i. 572 
weather, i. 587 
Infarct, pulmonary, differentiated 
from tuberculosis, i. 616 
Infection, aerogenous, i. 29, 66 
difficulties of, i. 67 
alimentary, i. 69 
and immunity, i. 95 
avenues of, i. 29 
bovine, ii. 514 
bronchial, favored by cough and 
deep breathing, i. 37, 452; 
ii. 306 
danger of, lessened by artificial 
pneumothorax, ii. 433 
dangerous until healed, ii. 195 
droplet, i. 68; ii. 513 
dust, ii. 512 


early, semiquiescent, effect on 
growth, case illustrating, ii. 
603 


symptoms not recognized, case il- 
lustrating, ii. 570 

effect of, upon child, i. 108 
fate of early, i. 107 
finger nails, source of, i. 73 
follows course of soot, i. 134 
frequency of in adult lung, i. 406 
from without in adult life, i. 89 
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Infection—Cont’d 
in children of tuberculous families, 
i. 362 
in pneumothorax, ii. 79 
intestinal and mesenteric glands, i. 
7a 
in tuberculous families, i. 103 
lessened danger of, to adults, i. 92 
localization of, i. 31 
differs in child and adult, i. 124 
differs with changes in bony 
thorax, i. 130 
lymphatic structures protect child 
against, ii. 196 
metastatic, early clinical tubercu- 
losis, ii. 189 
method of, ii. 21 
mixed, not common in tuberculosis, 
li, 122 
not spread in sanatoria, ii. 519 
of child, ii. 503 
of larynx, cause of, ii. 20 
primary and metastatic contrasted, 
i. 82 
primary intestinal, ii. 33 
pulmonary localization of, depends 
on anatomical and develop- 
mental factors, i. 123 
reflex changes in superficial soft 
tissues, as result of, i. 397 
relationship to clinical diagnosis, 1. 
359 
relative difficulties of infection 
from without and within, i. 
89 
size of, important, i. 92 
source of, i. 57 
difficulty of determining, i. 78 
through skin, i. 80 
through skin, i. 80 
uninjured mucous membrane, i. 
30 
what predisposes child to, i. 99 
without cellular defense, i. 34 
Infiltration, pulmonary, changes on 
auscultation in, i. 488 
inspection in, i. 482 
palpation in, i. 484 
percussion in, i. 485 
diagnosis of, i. 482 


Infiltrations, determined by palpa- 
tion, i. 413 

Inflammation, collateral, cause of, i. 
26 


exudative, ii. 349 
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Inflammation, collateral—Cont’d 
injures tissues, i. 86 
nature of, i. 26 
undergoes same change as tuber- 
cle, i. 26 
tuberculosis, 
27 
Influenza, active tuberculosis often 
diagnosed as, ii. 659 
and tuberculosis, differentiation of, 
i. 614 
Ingestion, of bacilli, nistorical sketch, 
1. 75 
of inhaled bacillli, i. 72 
Inhibition in visceral nerves, i. 174 
Inland climates, ii. 268 
Innervation of muscles of forced res- 
piration, i. 327 
Insanity and tuberculosis, i. 150 


Insomnia, cause of, ii. 458 
treatment of, ii. 459 


Inspection, a most important but neg- 
lected method of diagnosis, i. 
402 
cases illustrating careful, in ad- 
vanced tuberculosis, i. 469 
condition of subcutaneous tissue de- 
termined by, i. 405, 466 
in advanced tuberculosis, i. 464 
in compensatory emphysema, i. 494 
in diagnosis, i. 402, 464 
eases illustrating, ii. 526, 535, 
548, 555, 567, 601, 611, 622, 
633, 652 
in dry pleurisy, i. 496 
in mediastinal tumors, i. 500 
in pleural effusion, i. 496 
in pulmonary cavity, i. 490 
infiltration, i. 482 
in thickened pleura, i. 497 
lagging detected by, i. 404, 468 
may show evidence of active pulmo- 
nary lesion, i. 402, 468 
muscle spasm and degeneration de- 
termined by, i. 405, 466 
of great value in diagnosis, i. 397, 
402, 464 
probable diagnosis made by, i. 464 
rules for, i. 464 
Inspiratory act, i. 295 
increases circulatory efficiency, i. 
301; ii. 289 
results of lessening, i. 303 
symptoms of deficiency in, i. 303 


characteristic of, i. 


INDEX 


Intercostal muscles, changes in, in 
pleural adhesions, ii. 59 
pathological changes in, in pleuri- 
sy, ii. 61 
Intercostal neuralgia, and early clin- 
ical tuberculosis, i. 364 
and tuberculosis, differentiation of, 
i, 613 
Intercostal spaces, bulging of, in 
pneumothorax, ii. 80 
Intercostals, innervation of, i. 325 
Internal secretion of ovary, i. 195 
suprarenal gland, i. 173, 219, 605 
Internal secretions, influence symp- 
toms, i. 194, 228 
relation to toxic state, i. 366 
Internal viscera, degenerative changes 
in, possibly due to reflex irri- 
tation, i. 606 
Intertransmissibility of bovine and 
human bacilli, i. 57 
Intestinal canal, innervation of, i. 176 
mucous membrane of child, easily 
penetrated, i. 71, 100 
route of infection, i. 53 
stasis in tuberculosis, i. 266 
tract, motility of, in anaphylaxis, 
ii. 160 
Intestine, disturbance of, in tubercu- 
losis, i. 215, 264 
lungs embryologically formed from, 
i, E81 5_i1. 165 
performation of, in tuberculous en- 
teritis, case illustrating, ii. 
661 
primary infection of, i. 52 
sympathetic and greater vagus ac- 
tion on, i. 211, 215 
thickening of wall of, in tuber- 
culous infection, case illus- 
trating, ii. 656 
tuberculosis of, (see Enteritis, tu- 
berculous) 
tuberculosis of, in prognosis, i. 632 
Intrathoracic pressure negative, i. 
302 
Iodine in treatment, ii. 465 
Iron in treatment of tuberculosis, ii. 
468 
Itching of skin in anaphylaxis, ii. 
160 


J 


Jacob, study of infection of country 
children, i. 79 


INDEX 


Jobling and Peterson, action of io- 
dine, ii. 465 

Joint and bone infection, percentage 
of, bovine and human, i. 58 

Joints, tuberculosis of, ii. 106 

Jona, heat production and loss during 
experimental fever, ii, 112 

Joseph, incubation period in tubercu- 
losis, i. 65 


K 


Katathermometer, description and in- 
struction for use of, ii. 238 
Keith, believes lessened expansion fa- 
vors implantation, i. 147 
human embryology and morphology, 
i. 169 
Kellogg discusses variety of nerves 
supplying skin, ii. 401 
Kernig’s sign in tuberculous menin- 
gitis, ii, 90 
Kidd, statistics of aneurism and fatal 
hemorrhage, ii. 172 
Kidney, tuberculosis of, ii. 96 
tuberculous, catheterization may 
give no evidence in, ii. 98 
clinical healing of, ii. 100 
healing of, ii. 97 
operation for, ii. 97 
pain in, ii. 98 
routes of infection in, ii. 96 
spasm of lumbar muscles in, ii. 
98 
symptoms of, ii. 97 
treatment of, ii. 100 
tuberculin treatment of, ii. 100 
urine in, ii. 98 
Kidneys, both may be infected, yet 
not show in urine, ii. 97 
Kime, reflector for sun treatment, ii. 
427 
Kinetic system (Crile), i. 219 
Kinyoun’s method of using mechan- 
ical shaker, i. 555 
Klebs, what sanatorium stands for, 
li, 484 
advantages of 
treatment, ii. 482 
Koch, and intertransmissibility of bo- 
vine and human bacilli, i. 57 
and tuberculin reaction, ii, 336 
artificial immunization, ii. 335 
Koch’s, experiment showing cell sen- 
sitization, i. 82 
idea of primary intestinal infection, 
i, 62; ii. 33 


Knopf, 


sanatorium 
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Konig, favors operation for tubercu- 
lous peritonitis, i. 50 

Krause, and tuberculin reaction, ii. 
336 

tuberculin hypersensitiveness and 

character of lesion, i. 505 

Krumwiede, shows relative percentage 
of bovine and human infec- 
tion, i. 58 


L 


Laboratory, findings, aid in diagno- 
sis and in understanding of 
complications, i. 481 

correlation of, i. 589 
case illustrating, i. 593 
interpretation of, i. 581 
of limited prognostic value, i. 501 
methods, i. 533 
Lagging, cause of, i. 403 
decreased elasticity of pulmonary 
tissue, as cause of, i. 403 
detected by inspection, i. 403 
palpation, i. 416 
due to diaphragm reflex through 
phrenics, i. 403, 468 
of both sides difficult to detect, i. 
404, 416 
overcome by deep breathing, i. 404 
regional and general, how detected, 
i. 403 
value of, as diagnostic sign, i. 403 

La grippe and early clinical tuber- 
culosis, i. 364 

Lampson, statistics of infections in 
tuberculous families, i. 103 

Landis, pulmonary syphilis, i. 619 

Laryngitis, tuberculous, ii. 17 

ease of, ii. 20 

cough in, ii. 26 

diagnosis of, ii. 24 

differentiated from syphilis and 
cancer, ii. 27 

frequency of, ii. 18 

hoarseness in, ii. 24 

laryngologist’s and chest special- 
ist’s opinions of, differ, ii. 
31 

lymph glands not commonly in- 
volved in, i. 83 

obstructed respiration in, ii. 26 

pain in, ii. 25 

painful deglutition in, ii. 26 

pale mucous membrane in, ii. 28 

pathology of, i. 47 
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Laryngitis, tuberculous—Cont’d 
percentage in male and female, 
ii. 19 
prognosis in, ii. 23 
secretion in, li. 26 
treatment of, ii. 28 
tuberculin in diagnosis of, ii. 28 
Larynx, and bifurcation of trachea, 
points of increased sensibil- 
ity, i. 451 
incidence of infection of, depends 
on pulmonary condition, ii. 
19 
irritation in, as early symptom, i. 
386 
directs attention away from 
lungs, i. 387 
location of infection in, i. 47 
method of infection of, i. 90; ii. 
21 
neuritis of, i. 450 
percentage of infection in, i. 48 
should be routinely examined, ii. 
18, 26 
surface infection of, i. 47 
throat compress in treatment of, ii. 
411 
tuberculin reaction in, ii. 18 
tuberculosis of, case illustrating, ii. 
592, 626, 630 
in prognosis, i. 631 
secondary, i. 47 
treated by tuberculin, ii. 384 
tuberculous process in, easily stud- 
ied, ii. 17 
Latent tuberculosis, dangerous to pa- 
tient, i. 110 
importance of recognizing in early 
life, i. 110 
Latham, advantages of sanatorium 
treatment, ii. 482 
Lee, studies on open air, ii. 230 
Lesions, apical, activity in, determined 
by inspection and palpation, 
i. 407 
Leucopenia and miliary tuberculosis, 
i. 591 
Levastine, degeneration of brain cells, 
i. 160 
Levator anguli scapule, innervation 
of, i. 331 
spasm and degeneration of, in diag- 
nosis, i. 401 
Lewandowsky, function of central 
nervous system, i. 169 


Light, application of, in treatment, 
ii, 421 
augments oxidation, ii. 420 
blondes versus brunettes, as af- 
fected by, ii. 426 
dosage important, ii. 427 
effect of, on bacteria, ii. 418 
on blood, ii. 420 
on human being, ii. 420 
on skin, ii. 418 
energy of, consists of vibrations, ii. 
215 


fundamental principles of, ii. 414 
penetration of tissues by, ii. 419 
physiological effects of, ii. 418 
sun, concentrated as a bath, ii. 427 
ultraviolet, percentage reaching 
earth, ii. 417 
suffers loss in atmosphere, ii. 417 
vibration rate of various colors of, 
ii. 415 
Ligroin in examination of sputum, i. 
555 
Liver, tuberculosis of, i. 53 
Lobes, position of divisions between, 
i, 321 
Lord, on cause of pleural effusion, ii 
84 


Lung, antagonistic action of sympa- 
thetic and greater vagus in 
the production of symptoms 
when inflamed, i. 198 

early metastases in, fibroid in char- 
acter, i. 36; ii. 189 
effect of compression of, ii. 430 
embryologically formed from intes- 
tine, i, 18> i1.-165 
exercise for, ii. 204 
growth of, at different age periods, 
tse PAY 
infected by bacilli injected into rec- 
tum, i. 30, 71 
infection of, from within and with- 
out, difference in, i. 89 
through intestine, i. 72 
inflammation of, causes reflex 
changes in chest muscles and 
subcutaneous tissues over 
them, i. 408 
injury during artificial pneumotho- 
rax, ii, 441 
malignant tumors of, i. 621 
marked compensatory changes in, 
shown at autopsy, ii. 594 
motor reflex from, i. 454 
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Lung—Cont’d 
necrosis and caseation of, case illus- 
trating, ii, 613 
nerve supply of, i. 179 
primary foci in, may result from 
intestinal infection, ii. 34 
projection of, on anterior surface of 
chest wall, i. 319 
receives innervation from sympa- 
thetic and vagus, i. 180, 192, 
198 
reserve area of, i. 285 
rest for, ii. 304 
sensory area of skin from, i. 454 
sympathetic nerve supply of, i. 180 
why so often infected, i. 32 
Lung focus, relationship to glands, i. 
30, 83, 89 
Lungs, motor segmental relationship 
to body surface, i. 179 
normal borders of, i. 320 
segmertal relationship of, i. 179 
sensory segmental relationship of, 
to body surface, i. 179 
Lymph, and blood flow influenced by 
stimulation ot skin, ii, 402 


Lymph flow, favored by respiration, 
TOG 


Lymph spaces, widened by inspiration, 
favor infection, i. 36 
Lymph stream, bacilli may be carried 
against, i, 37, 62 
Lymphatic infection, favored by, i. 37 
in child and clinical tubercuolsis in 
adult, i. 70, 110 
Lymphatic system, tuberculosis pri- 
marily a disease of, i. 32, 48, 
55 
Lymphatic tissue, importance of in 
childhood, i. 93 
Lymphatic tuberculosis, in early life, 
importance of, i. 110, 112 
Lymphatics, part in disseminating in- 
fection, i. 55 
role of, in protection of child, ii. 
505 
subpleural, absorptive power of, i. 
49 


Lymphocyte count, high, questionable 
diagnostic value of, i. 585 
Lymphocytes in sputum, i. 536 
diagnostic value of, i. 582 


M 


Mackenzie emphasizes sensory disturb- 
ance of skin, i. 454 
Malaise, in tuberculosis, i. 369, 438 
part of syndrome of toxemia, i. 
223, 226; ii. 110 
Malaria and early clinical tuberculo- 
sis, 1. 364, 612 
Malignant tumors of lung, i. 621 
Mammary gland, degeneration of, 
sign of reflex trophic change 
from inflammation in lung, i. 
409 
Manteaux, intradermal tuberculin test, 
i. 502, 515 
Maragliano and artificial immuniza- 
tion, ii. 335 
Marriage and tuberculosis, ii. 516 
Mattison, resection of cecum and as- 
cending colon, case illustrat- 
ing, ii. 654 
Maxwell shows colloidal solution re- 
tards gastric digestion, i. 256 
McCarthy and Carncross, statistics of 
mental attitude of the tuber- 
culous, i. 153 
McCarthy, describes tuberculous ul- 
ceration of brain substance, 
ii. 89 
McGowan, on conservative treatment 
of genitourinary tuberculo- 
sis, ii. 100 
Mechanical shaker, in examination of 
sputum, i. 554 
Mediastinal thickening, in advanced 
tuberculosis, i. 499 
Mediastinum, displacement of, in 
pneumothorax, ii. 79 
part in compensatory changes, ak, 
282 
shifting of, i. 285, 293 
Medical guidance, tuberculous patient 
requires close, ii. 223 
Medical profession, ability of, to 
cope with tuberculosis, im- 
proving, ii. 209 
prevailing attitude of, toward tu- 
berculosis, ii. 208, 210 
Mehnert, shows inclination of ribs at 
different age periods, i. 128 
Meningitis, tuberculous, ii. 88 
cause of, ii. 88 
diagnosis of, ii. 90 
exudate in, ii. 88 
eye symptoms in, ii. 90 
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Meningitis, tubereulous—Cont’d 
fever in, ii. 89 
gastrointestinal tract in, ii. 90 
headache in, ii. 89 
healing may follow, ii. 88, 91 
in prognosis, i. 633 
Kernig’s sign in, ii. 90 
muscle rigidity in, ii. 90 
nervous system in, ii. 89 
pulse in, ii. 89 
symptomatology, ii. 89 
treatment of, ii. 90 ; 
Menopause, and ovarian secretion, i. 
195 


premature in advanced tuberculosis, 
i. 462 
Menstrual period, less resistance dur- 
ing, i. 462 
nervous symptoms during, i. 462 
Menstrual rise, in temperature, i. 380; 
ii. 149 
Menstrual wave, cause of, i. 195 
Menstruation, and ovarian secretion, 
qd. 195 
in advance tuberculosis, i. 461 
-  viearious, i. 391 
Mental attitude, in tuberculosis, i. 
153, 156 
Mental processes, disturbed in tuber- 
culosis, ii. 393 _ 
Mental state, in prognosis, i. 628 
Menthol, in treatment of tuberculous 
enteritis, case illustrating, ii. 
648 
Metabolism, changes with weather in- 
fluences, ii, 275 
improved by open air, ii. 244, 248 
increased by exercise, ii. 277 
stimulated by, cold, ii. 272 
sunlight and air currents, ii. 270 
Metallic tinkling, in pneumothorax, 
ii, 81 
Metastases, follow activity in existing 
focus, case illustrating, ii. 
626 
hematogenous, i. 31, 38 
in lung, early, fibroid in character, 
i. 35, 85; ii. 189 
lymphatic, i. 36 
primary, and primary focus, i. 82 
relation to clinical tuberculosis, 
i. 85 
production of, hindered by cellular 
defense, i. 35; ii. 198 
pulmonary, factors favoring, i. 120 
secondary, i. 35 
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Metastatic tuberculosis, i. 118, 359 
Miliary tuberculosis, acute, tempera- 
ture curve of, ii. 128 

and leucopenia, i. 591 
cause of, i. 40, 241 
in prognosis, i. 628 
Miller, establishes open air school for 
“tuberculous children, ii. 268 
Mills, the relation of visceral form, 
topography and function to 
the general physique, with 
classification of types, i. 335 
Minor, value of x-ray in diagnosis, i. 
518 
Mixed infection, argument against, 
from pneumothorax, ii. 83 
not common in tuberculosis, ii. 122 
Moro, percutaneous tuberculin test, i. 
502, 515 | 
Morphine, in treatment of hemor- 
rhage, ii. 176 
Mortality by age periods, i. 97 
Motility, changes in, in tuberculous 
enteritis, ii. 40 
Motor reflex, from diaphragm, i. 403 
from intestines, ii. 43 
from kidney, ii. 98 
from lungs, paths of, i. 179 
Much, and artificial immunization, ii. 
335 


Much’s granules, stain for, i. 559 


Mucous membranes, adaptation of to 
climatic change, ii. 258 

Municipality, duty of, in preventing 
tuberculosis, ii. 514 

Murphy, artificial pneumothorax, ii. 

: 429 


Muscle, normal, description of, i. 
406, 411 

Muscle changes, interpretation of, i. 
405, 407 


Muscle degeneration, cause of, i. 399 
condition described, i. 412, 474 
description of, as sign of chronic 

pulmonary inflammation, i. 
412 
in advanced tuberculosis, i. 466 
regional, denotes chronicity, i. 412, 
466, 473 


Muscle reflex, disappears when inflam- 
mation heals, i. 411 
importance of, in diagnosis, i. 610 
in tuberculous enteritis, ii. 43 
method of determining, i. 411 
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Muscle rigidity, symptom of tubercu- 
losis enteritis, case illustrat- 
ing, li. 660 
Muscle spasm, cause of, i. 399 
description of, i. 406, 411 
in advanced tuberculosis, i. 466 
regional, denotes activity, i. 399, 
412, 466, 473 
Muscles, and other soft tissues, effect 
of on palpation, percussion, 
and auscultation shown by 
thickness of, i. 332 
and subcutaneous tissue, influence 
on percussion, i. 422 
over thickened pleura, i. 498 
condition of, alters, auscultation, i. 
398 
palpation, i. 398 
percussion, i. 398 
in active tuberculosis, i. 399; ii. 
525 
in moderately advanced tubercu- 
losis, ii. 535 
degeneration of, from use, i. 475 
lowers percussion note and de- 
creases resistance, i. 477 
effect of, occupation upon, i. 333, 
405, 
on respiratory note, i. 428, 479 
increased tone in, raises percussion 
note and increases resistance, 
i, 477 
in diagnosis, cases illustrating, fi. 
525, 535, 543, 554, 567, 580, 
610, 622, 633 
influence of, on physical findings, i. 
332 
involved in reflex from lung, i. 179, 
408 
respiration, i. 296, 326 
lumbar, spasm of, in tuberculosis 
of kidney, ii. 98 
part of, in deformity of bony tho- 
rax, i. 294 
pathological changes in, i. 44, 399, 
405 
vs. occupational changes in, i. 405 
power of, reduced in chronic tuber- 
culosis, ii. 393 
reflex spasm of, cause of, i. 399 
in advanced tuberculosis difficult 
to detect, i. 467 
reflex trophic changes in, i. 400, 466 
regional spasm and degeneration of, 
in diagnosis of pulmonary 
tuberculosis, i. 410, 466 
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Muscles—Cont’d : 
rigidity of, in tuberculous menin- 
gitis, ii. 90 
somatic, segmental innervation of, 
i. 179, 329 
spasm of, shows healing not com- 
plete, ii. 539 
superficial, spasm of, i. 179, 399, 
5, 604 
Muscular action, effect of, on circula- 
tion, ii. 402 
Muscular element, in 
sound, i. 431 


respiratory 


N 


Naegeli, statistics of pulmonary infec- 
tion in adults, i. 111, 408; 
die Od 

Nausea, in anaphylaxis, ii. 159 

in dilatation of stomach, i. 263 

in tuberculosis, i. 215, 439 

in tuberculous enteritis, i. 444; ii. 
39 

Necrosis, not due to pus organisms, 
i. 48 

of vessel causes hemorrhage, ii. 172 

Nerve, recurrent laryngeal, in causing 

hoarseness, i. 386 
superior laryngeal, in 
hoarseness, i. 386 

Nerve action, selectivity of, i. 220 

Nerve cells, act only if impulse is suf- 
ficient, i. 220 

affected differently by helpful and 
harmful stimuli, ii, 394 

changes in, following depressive 
emotions, i. 43 

fatigue of, must be appreciated in 
treatment, ii. 528 

injured by long continued harmful 
stimuli such as toxins, i. 220, 


causing 


221 
irritability of, in neurasthenia, ii. 
398 


Nerve control, of blood vessels, i. 232 
of gastrointestinal tract, i. 278 
of heart, i. 230 
of visceral activity, ii. 392 
Nerve equilibrium, disturbed by tox- 
ins, ii. 390 

Nerve exhaustion, calls for rest, ii. 
294 

Nerves, pathological changes in, i. 44 

Nervous influences, shown on pulse 
and temperature, ii. 531 
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Nervous influences—Cont’d 
upon temperature curve, ii. 146 
Nervous instability, part of syndrome 
of toxemia, ii. 110 
Nervous system, and nutrition, ii. 328 
and prognosis, i. 636 
and toxemia, i. 151, 158, 189, 217, 
366, 612; ii. 527 
central, connection of, with vegeta- 
tive system, i. 170 
controls heat loss, ii. 115 
Night or sleep sweats, i. 445; ii. 449 
cold sponge in, ii. 451 
effect of open air on, ii. 451 
part of syndrome of toxemia, i. 
371; ii. 110 
treatment of, ii. 451 
vinegar bath in, ii. 451 
Nitrites, in treatment of hemorrhage, 
ii. 178 
Non-tuberculous changes, i. 42 
Nose, tuberculosis of, i. 46 
Nutrition, affected by abnormal, cir- 
culation, ii. 328 
respiratory action, ii. 328 
nervous system, ii. 328 
as long as patient maintains, out- 
come hopeful, ii. 550 
changes in, in tuberculous enteri- 
tis, li, 39 
conception of, i. 251 
degree of, modifies visceral form, i. 


in tuberculosis, i, 252 

low, calls for rest, ii, 293 
maintained on variable diets, ii. 308 
relation of body cells to, ii. 327 


Nervous system, degenerative diseases 
of, common in tuberculous 
families, i. 150 

greater vagus, i. 170 

unportance of understanding rela- 
tionship to tuberculosis, i. 
150, 168, 217, 604 

in tuberculous meningitis, ii, 89 
i. 150, 168, 217 

sympathetic, i. 170 

vegetative, i. 169 

and anaphylaxis, ii. 157 

pathological degeneration in in- 
ternal viscera, a result of ir- 
ritation of, i. 606 

reflex disturbance of function of 
internal viscera, due to, i. 
199-216, 254 


Nervus pelvicus, part of greater vagus 
system, i. 186 
Neumann, on congestive type of hem- 
orrhage, ii. 175, 180 
Neurasthenia, ii. 294, 390 
and early clinical tuberculosis, i. 
364 
and rest, ii. 294 
and tuberculosis, i. 158, 612 
improved by open air, ii. 248 
method of explaining to patient, ii. 
528 
necessity of hope in, 1. 530 
treatment of, in tuberculosis, ii. 
398 
Neuritis, and tuberculosis, i. 161; ii. 
456 
brachial and tuberculosis, i. 161 
in tuberculosis, pathology of, i. 167 
of laryngeal nerves, i. 450 
Neutrophiles, Arneth’s classification 
of,.1. 577 
from pulmonary cavities stain poor- 
ly, i. 536 
nuclear and protoplasmic changes 
its etsy fh 
Newsholm, statistics of mortality by 
age periods, i. 98 


O 


Occupation, change of, and prognosis, 
i. 655 
Occupational changes in chest mus- 
cles, i. 333, 405, 413 
Ocean voyages, objections to, ii. 266 
Old tuberculin (O. T.) (Koch), ii. 
354 
Open air, ii. 227 
a great advance in treatment, ii. 
228 
and fog, ii. 252 
and prognosis, i. 646 
and weather conditions, ii. 252 
causes greater demand for food, ii. 
248 
effects of, ii. 248 
on non-tuberculous same as on tu- 
berculous, ii. 229 
food and hygiene not cures for tu- 
berculosis, ii. 203, 227, 252 
improves metabolism, ii. 244, 248 
increases, patient’s resistance, ii. 
246 
pulmonary ventilation, ii. 239 
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Open air—Cont’d 
individualization in dosage of, ii. 
247 
judgment necessary in exposing pa- 
tients to, ii. 247 
on what does benefit depend, ii. 229 
opposed by many, ii. 228 
oxygen not most important factor 
in, ii, 229 
patient’s resisting power should be 
considered in instituting, ii. 
249 
should be assisted by other meas- 
ures, il. 227 
wrongly conveys idea of exercise, ii. 
252 
Open air treatment, technic of, ii. 
248 


Open tuberculosis, in family, meaning 
of, in history, i. 362 
Organs, displacement of, in tubercu- 
losis, i. 253 
Orth, manner in which trauma acti- 
vates tuberculosis, i. 314 
Ovary, internal secretion of, i. 195 
secretion of, effect on temperature, 
case illustrating, ii. 639 
tuberculosis of, ii. 103 
tuberculous, healed by tuberculin, 
ii. 103 
Overexertion and hemorrhage, ii. 168 
Overfeeding, and indican, i. 587 
evil effects of, ii. 310, 313 
no excuse for, in early tuberculosis, 
ii. 312 
sometimes permissible, ii. 313 
Oxygen, amount necessary for body 
during rest and exercise, il. 
279 
deficency of, 
281, 292 
not most important factor in open 
air, ii. 229 
Oxygenation, factors interfering with, 
case illustrating, ii. 584 
Ozone, effect on tuberculosis, ii. 262 


causes acidosis, ii, 


P 


Pain, codein and Dover’s powder in, 
ii, 457 
due to neuritis in tuberculosis, ii. 
456 
stretching adhesions, i. 453 
heart in treatment of, ii. 457 
in pneumothorax, ii. 75 
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Pain—Cont’d 
in shoulders, i, 388, 452 
reflex as sign of inflammation in 
lung, cases illustrating, ii. 
580, 608 
in tuberculosis of kidney, ii. 98 
in tuberculous enteritis, ii. 40 
laryngitis, ii. 25 
location of, in acute pleurisy, ii. 56 
in advanced tuberculosis, i. 452 
over chest areas due to inflamma- 
tion of abdominal organs, i. 
455 
treatment of, ii. 457 
in tuberculous enteritis, case il- 
lustrating, ii. 648 
when cavity forming, i. 453 
zones of, in tuberculosis, ii. 456 
Pains, chest and shoulder, in tuber- 
culosis, i. 388, 452 
due to reflex trophic changes in 
nerves, and sensory disturb- 
ances, i. 452, 455 
Palpation, and percussion, same pro- 
cedure, i. 414 
deep, cases illustrating, ii. 525, 535, 
543, 555, 567, 580, 610, 622, 
633, 651 
detecting enlarged lymphatic glands 
by, i. 410, 417 
infiltrations, cavity, emphysema, 
thickened pleura, effusions, 
mediastinal thickening and 
outline of organs by, i. 410 
tactile fremitus by, i. 410, 417 
determining, activity of pulmonary 
process by, i. 472 
compensatory emphysema by, 1. 
472 
condition of muscles, skin and 
subcutaneous tissues by, i. 
410, 472, 473 
density of tissues, i. 473, 476 
movement of chest wall, i. 468, 


472 

nature of infiltration, i. 413, 472, 
484 

pathological process in lung, i. 
472 


pleural adhesions, i. 472 
presence of pleurisy, i. 472, 496 
cavity, i. 472, 490 
shifting of diaphragm, i. 472 
mediastinum, i. 472 
factors causing change in, i. 397 
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Palpation—Cont’d 

importance of soft tissues in, 
shown by thickness of, i. 332 

in advanced tuberculosis, i. 472 

in compensatory emphysema, i. 495 

in mediastinal glands, i. 115, 500 

in pneumothorax, ii. 79 

in thickened pleura, i. 497 

lagging detected by, i. 403, 410, 
416 


light touch, value of, i. 411 
of deep tissues, suggestion for be- 
ginners, i. 424 
of great value in diagnosis, i. 416, 
472 
what can be determined by, in pul- 
monary lesions, i. 409 
Park, shows relative percentage of 
bovine and human infection, 
i. 58 
Partial antigens, Koch’s O. T. con- 
tains greatest number of, i. 
506 
Past illness, importance of in clin- 
ical history, i. 364 
Paterson, graduated exercise, ii. 301 
Pathological changes, character of, 
i. 25 
Patient, co-operation of, depends on 
attitude of physician, ii. 212 
essential to cure, i. 642; ii. 211 
ease illustrating, ii. 538 
difficulty of, obtaining diagnosis, 
case illustrating, ii. 558, 582 
effect of hope on, ii, 391 
feeding of, ii. 492 
haphazard treatment of, proves dis- 
astrous, case illustrating, ii. 
636 
helped to cure self by psycho- 
therapy, ii. 389 
hope required by, for co-operation, 
ii. 395 
how inform, of presence of tuber- 
culosis, ii. 397 
how often shall physician see, fi. 
480 


-if ignorant, fails to cooperate, ii. 


importance of resisting power in, ii. 
508 

improves in spite of extensive and 
active disease, case illustrat- 
ing, ii. 575 

indifference and laziness of, ii. 301 


Patient—Cont’d 
must be candid with physician, ii. 
210 
cooperate with physician, ii. 217 
follow program, ii. 476 
neglected while disease is empha- 
sized, ii. 388 
nervous, unwise to find fault with, 
ii. 399 
personal hygiene of, ii. 512 
reactive powers of, to bath, vary 
with conditions, ii. 406 
relationship of, to physician, ii. 
208 
relieved by knowing diagnosis, ii. 
215 
sanitary arrangement of room for, 
ii. 510 
should know he has tuberculosis, ii. 
213 
training of, important, ii. 475 
tuberculous, requires close medical 
guidance, ii. 223 
Patients, choice of, for sanatorium, ii. 
495 
importance of lecturing to, ii. 221 
Patton, Néel, internal secretions, i. 
69 
Pearson and artificial immunization, 
ii. 335 
Pectoralis, innervation of, i. 296, 328, 
331 
Percussion, all muscles relaxed during, 
i. 419 
common errors in, i. 419 
condition of muscles and subcutan- 
eous tissue alters data found 
on, i. 477 
factors causing changes in, i. 397 
gives no evidence of activity, i. 
426 
importance of soft tissues in, shown 
by thicknes of, i. 332 
important muscles which affect, i. 
419 
in advanced tuberculosis, i. 477 
in compensatory emphysema, i. 495 
in diagnosis, i. 417 
in dry pleurisy, i. 496 
in early active tuberculosis, case il- 
lustrating, ii. 526 
in extensive fibro-ulcerative tuber- 
culosis, cases illustrating, ii. 
544, 555, 568, 581, 610, 622, 
634, 652 
in mediastinal thickening, i. 500 
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Percussion—Cont’d 
in moderately advanced active tu- 
berculosis, case illustrating, 
li. 535 
in pleural effusion, i. 496 
in pneumothorax, ii. 79 
in pulmonary cavity, i. 490 
fibrosis, i. 489 
infiltration, i. 485 
light or heavy, i. 417 
light stroke felt through chest, i. 
418 
Percussion changes, in chronic focus 
again active in one lung, and 
new active focus in other, i. 
424 
in early pulmonary tuberculosis, i. 
420 


in healed focus in one apex, and 
active focus in other, i. 423 
in primary active lesion in one 
apex, i. 421 
in quiescent or healed lesion in one 
apex, i, 421 
Percussion findings, in old focus wrth 
renewed activity in one apex, 
i, 423 
Percussion note, altered by conditions 
within chest, i. 425 
Pericarditis, complicating pulmonary 
tuberculosis, case illustrat- 
ing, ii. 602 
tuberculous, pathology of, i. 49 
Percardium, displacement of heart de- 
pends on size of, i. 286 
case illustrating, ii. 598 
Peripheral nerves and tuberculosis, i. 
160, 167 
Peristalsis, effect of emotions on, i. 
279 
Peritonitis, tuberculous, pathology of, 
i. 50 
Perlsucht, Emulsion (P. E.) Spengler, 
li. 356 
Tuberculin (P. T. O.) Spengler, ii. 
355 


Vaccine, Spengler, ii. 355 
Perspiration in anaphylaxis, ii. 160 
Petroff’s method of sputum culture, i. 

560 
Petruschky’s ‘‘Etappen Method’’ of 
using tuberculin, ii. 383 
Pharynx, reflex motor and sensory 
disturbances in, i. 214 
tuberculosis of, i. 46; ii. 105 
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Pharmacological remedies, and prog- 

nosis, i. 654 
in treatment of tuberculosis, ii. 461 

Phillipi, statisties of psychoneuroses, 
i. 158 

Phillip’s fermentation method of ex- 
amining sputum, i. 553 

Phrenics, degenerative changes in, i. 


167 

reflex spasm of, causes lagging, i. 
403, 468 

reflex stimulation of, from lung, i. 
403, 468 


Phthisical chest, 1. 464 
Phthisiophobia, ii. 490, 520 
spread by physicians, ii. 521 
Physical signs, etiological classifica- 
tion of, in early pulmonary 
tuberculosis, i. 394 
of advanced pulmonary tuberculo- 
sis, 1. 435 
Physical types, normal variation in, i. 
33, 335 
Physician, attitude of, towards pa- 
tient, ii. 222 
confidence in methods of, aids, il. 
395 
how often see tuberculous patient, 
ii. 480 
in relationship to prognosis, i. 641 
must be candid with patient, ii. 210 
must cooperate with patient, ii. 217 
optimism of, aids in cure, ii. 206 
relationship of, to patient, ii. 208 
Physiological adaptation, man’s power 
of, ii. 257 
to altitude, ii. 259 
to climatic changes, ii. 258 
to different degrees of moisture 
and altitude, ii. 273 
Physiological basis, of psychotherapy, 
ii. 392 
Physiological facts important in chest 
examination, i. 319 
Pike, effect of low blood pressure, 1. 
237 
mechanisms involved in maintaining 
blood pressure, i. 236 
Pilomotor muscles supplied by sym- 
patheties, i. 176 
Pituitrin in treatment of hemorrhage, 
ii. 178 
Playgrounds in preventing tuberculo- 
sis, li. 515 
Pleura, absorptive power of, ii. 53 
cough from, i. 451 
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Pleura—Cont’d Pleuritis, tuberculous, ii. 49 ‘ 
thickening of, i. 497 Pneumonia, a definite air-borne dis- 


diagnosed by palpation, cases il- 
lustrating, ii. 555, 568 
Pleural adhesions, ii. 59 
description of changes in soft tis- 
sues over, ii. 59, 60 
Pleural effusion, in advanced tubercu- 
losis, 1. 496 
in artificial pneumothorax, ii. 439 
may follow pneumothorax, ii. 84 
Pleurisy, acute fibrinous, ii. 53 
cough in, ii. 54 
pain in, ii. 54 
acute serofibrinous, ii. 54 
diagnosis of, ii. 57 
dyspnea in, li. 57 
pain in, ii. 56 
treatment of, ii. 49 
apical, many cause no pain, ii. 49 
as early symptom of tuberculosis, i. 
391; ii. 58 
eases illustrating, ii. 536, 553, 
557, 559, 590, 596, 612, 632, 
659 
auscultation in, ii. 58 


complicating pulmonary infection, 


li, 52 
diaphragmatic, ii. 67 
abdominal pain in, ii. 69 
neck pain in, ii. 70 
referred pain in, ii. 67 
spasm of muscles in, i, 455 
dry, in advanced tuberculosis, i. 
496 
early, means active tuberculosis, ii. 
50 


effusion in, shall it be removed, ii. 
58 


in advanced tuberculosis, i. 460 

infection in, ii. 50 

inspection in, ii. 57 

makes diagnosis almost certain, i. 
607 

may come any time prior to heal- 
ing, ii. 564 

palpation in, ii. 57 

pathological changes in intercostal 
muscles in, ii. 61 

percussion in, ii. 58 

preceding definite clinical pulmo- 
nary tuberculosis, ii. 49 

pathology of, i. 48 

wrongly diagnosed intercostal neu- 

ralgia, li. 49 


ease differs from tubercu- 
losis, i. 67 

acute caseous, case illustrating, i. 
628 

caseous, temperature curve of, ii. 
33 


caused by hemorrhage, ii. 177, 183 
differentiated from tuberculosis, i. 
67 
artificial, ii. 429 
amount of gas injected in, ii. 436 
and compensatory emphysema, ii. 
431 
beneficial effects of, ii. 433 
complications of, ii. 439 
conditions not always same when 
performed, ii. 430 
effect in compressing lung, ii. 450 
effects produced by, ii. 307 
gas embolism in, ii. 441 
in treatment of hemorrhage, i. 
653, ii. 180 
indications for, ii. 442 
injury to lung in, ii. 441 
length of treatment with, ii. 437 
lessens danger of spread of dis- 
ease, ii. 433 
lights up activity in the lung, ii. 
440 
pleural effusion in, ii. 439 
results of treatment with, ii. 443 
site of puncture for, ii. 435 
technic, ii. 434 
auscultation, ii. 81 
bulging of intercostal spaces in, 
ii. 80 
cause of, ii. 74 
changes in position of diaphragm 
in, ii. 79 
coin sound in, ii. 81 
cough in, ii. 78 
dangers of, ii. 83 
diagnosis of, ii. 81 
diets ins iis 87, 
difficulties of diagnosis in, ii. 82 
difficult of diagnosis when patient 
not previously under observa- 
tion, ii. 73 
does not depend on strain, ii. 74 
dyspnea in, ii. 75 
effect on patient, ii. 73 
sputum, case illustrating, ii, 615 
emphysema of superficial structures 
in, ii. 441 
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Pneumonia—Cont’d Prognosis, acute caseous tuberculosis, 


follows necrosis of tubercle near 
pleura, case illustrating, ii. 
615 
heart in, ii. 78 
increases respiratory effort, ii. 432 
inspection, palpation and percus- 
sion in, ii. 79 
loss of consciousness in, ii. 79 
may relieve toxemia, ii. 83 
may result in benefit or harm, ii. 
83 
metallic tinkling in, ii. 81 
morphine in, ii. 87 
offers argument against mixed in- 
fection, ii. 83 
often undiagnosed, ii. 73 
pain in, ii. 75 
pain not constant symptom in, ii. 
74 
pleural effusion in, ii. 84 
prognosis in, i. 633 
recurrent, cases illustrating, ii. 85 
relief of symptoms following, case 
illustrating, ii. 615 
rest in, li. 87 
shifting of mediastinum in, ii. 79 
spontaneous, cases illustrating, ii. 
574, 578 
sputum in, ii. 79 
succussion sound in, ii. 81 
sudden rise of temperature and 
pulse curves in, ii. 82 
symptoms of, ii. 74 
cases illustrating, ii. 615, 629 
in spontaneous and artificial, dif- 
fer, ii. 438 
temperature in, ii. 75 
treatment of, ii. 87 
case illustrating, ii. 630 
varieties of, ii. 82 
vocal fremitus in, ii. 80 
x-ray in, ii. 81 
Posture, effect on temperature, ii. 
154 
Pratt, class work of, in tuberculosis, 
ii, 221 
Predisposition to tuberculosis, i. 117 
Pregnancy, effect on, prognosis, i. 
640 
tuberculosis, ii. 623 
case illustrating, ii. 553 


in, i. 630 
age in, i. 624 
bacilli, form of, in, i. 634 
presence of, in, i. 633 
blood, condition of, in, i. 639 
change of occupation in, i. 655 
character of lesion in, i. 628 
treatment in, i. 641, 644 
chronic ulcerative tuberculosis tn, 
i. 629 
circulatory system in, i. 638 
climate in, i. 647 
constitution in, i. 625 
diazo reaction in, i. 639 
digestive system in, i. 637 
earliness of, diagnosis in, i. 642 
treatment in, i. 642 
economic status in, i. 626 
environment in, i. 626 
fibroid tuberculosis in, i. 629 
food in, i. 649 
heliotherapy in, i. 648 
hydrotherapy in, i. 649 
in pulmonary tuberculosis, i. 624 
induced pneumothorax in, i. 653 
mental state in, i. 628 
miliary tuberculosis in, i. 628 
nervous system, condition of, in, i. 
636 
non-tuberculous complications in, i. 
636 
open air in, i. 646 
patient, cooperation of, in, i. 642 
pharmacological remedies in, i. 654 
physician, importance of, in, i. 641 
pleurisy in, i. 632 
pneumothorax in, i. 633 
pregnancy in, i. 640 
psychotherapy in, i. 651 
respiratory system in, i. 636 
rest and exercise in, i. 650 
sanatorium vs. home treatment in, 
i. 645 
tuberculin in, i. 652 
tuberculin reaction in, i. 635 
tuberculosis of intestines in, i. 632 
tuberculosis of larynx in, i. 631 
tuberculous complications in, i. 631 
tuberculous meningitis in, i. 633 
urochromogen reaction in, i. 639 


Program, for home treatment, ii. 476 
378; ii. 149 for sanatorium treatment, ii. 500 


i d clinical history, i. | Prophylaxis, ii. 503 & 
na ‘365 ee y Prostate, tuberculosis of, ii. 103 


Premenstrual rise in temperature, i. 
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Protargol in laryngeal and pharyn- 
geal irritation, ii. 448 
Protein, an important element of diet, 
ii. 309 
Protein, bacillary, in the production of 
fever, ii. 122 
discussion of fever caused by, ii. 
118 
from whatever source produces same 
toxic syndrome, ii. 342 
in causation of fever, ii. 114, 116 
may be followed by either toxemia 
of anaphylaxis, ii. 161 
peripheral irritation of vagus by, 
causes asthma, ii. 165 
symptoms from, produced by small- 
er dose in sensitized than 
in non-sensitized animals, ii. 
344 
Protein poisoning, caused by contam- 
ination of distilled water, ii. 
we, 
Psychasthenia, i. 390 
Psychoneuroses, i. 151, 158 
Psychoses, i. 150 
pathology of, i. 159 
Psychotherapy, ii, 387 
a positive optimism, ii. 388 
acts by improving general _resist- 
ance, ii. 395 
an individual therapy, ii. 390 
applied to tuberculosis, ii. 392 
for poor eaters, ii. 400 
helps patient cure self, ii. 389 
importance of, in treatment of tu- 
berculosis, ii. 206 
improves, appetite, ii, 394 
digestion, ii. 394 
prognosis, i. 651 
most generally applicable of all 
remedies to chronic tubercu- 
losis, ii, 394 
physiological basis for, ii. 392 
presupposes analyzing each patient, 
li. 391 
relieves effects of depressive emo- 
tions, ii. 389 
relieves inhibitory action of sym- 
patheties, ii. 394 
technic of application in tubercu- 
losis, ii. 396 
treats patient as individual, ii. 388 
Pulmonary tissue especially adapted 
to the tubercle bacillus, i. 
122 
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Pulmonary tuberculosis, percentage of 
bovine and human infection 
in, i. 59 
prognosis in, i. 624 
Pupil, dilatation of, in pulmonary 
tuberculosis, i. 402 
sympathetic and greater vagus ac- 
tion on, i. 198 
Pulse, acceleration of, during toxemia 
in early tuberculosis, i, 381 
character of, in tuberculosis, i. 230 
effect of vagus stimulation on, 
case illustrating, ii. 646 
in tuberculous enteritis, ii. 42 
persistently rapid, i. 443 
rapid, explanation of, i. 231 
slowed by intestinal infection, case 
illustrating, ii. 618, 658 
slowing of, due to reflex stimula- 
tion of vagus, case illustrat- 
ing, ii. 654 
following use of tuberculin, case 
illustrating, ii. 548 
Pyogenic organisms, not cause of ne- 
crosis, i. 48 


R 


Rain, and open air, ii. 252 
Rales, crepitant, i. 480 
decrease of, as healing takes place, 
i. 481 
extrapulmonary, i. 482 
localized over areas of softening, 
i. 481 
Ranke, divides tuberculosis into three 
stages, i. 357 
Ravenel, feeding experiments, i. 69 
historical sketch of ingestion tu- 
berculosis, i. 75 
Reaction, after baths, ii. 406 
immunity, tuberculin an, i. 503 
prompt maximum means active le- 
sion, i. 601 
tuberculin, ii. 336 
focal, ii. 340 
not excessive in advanced tu- 
berculosis, ii. 350 
general, ii. 337 
local, ii. 338 
Recovery, slow, from other diseases, 
i. 365 
Reflex, cause of asthma, ii, 164 
kidney, motor and sensory, ii. 99 
motor from lung, i. 454 
motor to diaphragm, i. 403 


INDEX 


Reflex—Cont’d 
motor, in tuberculous enteritis, ii. 


sensory, in tuberculous enteritis, ii. 
43 
path of, i. 454 
Reflex changes, in soft tissues, re- 
gional in character, i. 44, 
399, 405, 412, 467, 473; il. 
525 
Reflex muscle changes due to patho- 
logical degeneration and oc- 
cupation, i. 333, 405, 413, 
475 
Reflex pathological changes, in chest 
muscles, i. 44, 406 
Reflex spasm, and degeneration in di- 
agnosis, i. 399, 466 
of muscles difficult to detect at 
times, i. 467 
Reflex stimulation, early symptoms of 
pulmonary tuberculosis due 
to, i. 366, 384 
symptoras of, in advanced tuber- 
culosis, i. 437 to 456 
Reflexes, from surface to viscera and 
vice versa, ii. 401 
Remedies, pharmacological in hemor- 
rhage, ii. 177 
Resistance, decrease in, favors clin- 
ical disease, ii. 199 
general, improved by psychother- 
apy, ii. 395 
improvement in, important thera- 
peutic principles, ii. 200, 508 
low, at time of puberty, ii. 199 
Respiration, and nutrition, ii. 328 
combined thoracic and abdominal 
types of, i. 300 
diaphragmatic type of, i. 299, 325 


muscles involved in, i. 296, 324, 
327 
obstructed, in tuberculous laryn- 


gitis, ii. 26 
thoracic type of, i. 298 
Respiratory compensation, 
born, i, 128 
Respiratory effort, increased by pneu- 
mothorax, ii. 432 
Respiratory note, conditions affecting, 
i, 429 
effect of muscles and subcutaneous 
tissue on, i. 428 
in early tuberculosis, i. 429 
Respiratory sounds, character of, in 
early tuberculosis, i. 610 


in new 
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Respiratory sounds—Cont’d 
quality of, in advanced tuberculosis, 
i. 479 
why and how differ in early pul- 
monary tuberculosis, i. 432 
Respiratory system, and prognosis, i. 
636 


changes in, in advanced tubercu- 
losis, i. 478 
Rest, and exercise in prognosis, i. 650 
during fever, ii. 285 
during hemoptysis, ii. 288 
effect of, upon cough, ii. 291 
upon the heart, ii. 289 
on Pe case illustrating, ii. 
327 
on temperature, ii. 287 
essential to life, ii. 283 
few people know how to, ii. 304 
for lung, ii. 204 
important in treating every case 
of tuberculosis, ii. 285, 296 
in early afebrile tuberculosis, ii. 
284 
in neurasthenia, ii. 530 
in pneumothorax, ii. 87 
in treatment, of fever, ii. 454 
of tuberculosis, i. 265; ii. 277, 
282 
ease illustrating, ii. 538, 545, 
604 
may not produce desired results, ii. 
9 
mental, in hemorrhage, ii. 176 
physical, in hemorrhage, ii. 177 
physiology of, ii. 281 
relieves the patient of large de- 
mands, ii. 284 
to lung, decreases toxemia, ii. 307 
produced by artificial pneumo- 
thorax, ii. 307 
toxins disappear during, ii. 530 
when dyspnea is present, ii. 292 
when nerve exhaustion is present, 
ii. 294 
when nutrition is low, ii. 293 
Rest hour, ii. 203 
Rhomboidei, innervation of, i. 
328, 331 
Ribs, inclination of, at different age 
periods, i. 128 
Rickard, mechanical shaker for spu- 
tum, i. 554 
Right-handedness, and muscle degen- 
eration, i. 405, 475 


296, 
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Rigidity of muscles in tuberculous 
meningitis, ii. 90 
Riviere and Morland’s method of tu- 
berculin dosage, ii. 361 
Roger, method of studying albumin 
reaction in sputum, i. 538 
Rollier, popularizes heliotherapy, ii. 
422 
Romer, and tuberculin hypersensitive- 
ness, i. 506 
and tuberculin reaction, ii. 336 
incubation period in tuberculosis, i. 


Room, sanitary arrangements of, ii. 

510 
should be sunny, ii. 511 

Rosenow, shows bacteria grown on 
one tissue favors same in 
next infection, i. 32 

Ross, emphasizes sensory disturbance 
of skin, i. 454 

Rothschild’s theory of diminution of 
manubriosternal angle, i. 133 

“¢Roughing it’? not best form of out- 
door life, ii. 299 

Route of entry of the tubercle bacillus, 
practical importance of its 
solution, i. 30 

Russell, studies on open air, ii. 230 


8 


Sahli, congestive type of hemorrhage, 
ii. 175 
Sajous, Chas. E. de M., Internal se- 
eretions, i. 169 
sympathetic and greater 
vagus action on, i. 211 
Salt solution, concentrated, in treat- 
ment of hemorrhage, ii. 179 
Sanatoria, more needed, ii. 489 
undermanned, ii. 486 
Sanatorium, advantages and disad- 
vantages of, ii. 481, 486, 490 
adverse criticism of, ii. 485 
attendants do not become infected, 
ii. 519 
choice of patients for, ii. 495 
difficulty of feeding patients in, 
ii. 492 
no danger of infection in, ii. 493 
results of treatment in, ii. 493 
sea side, for children, ii. 267 
should have an efficient head, ii. 
487 
should not treat en masse, ii. 487 


Saliva, 
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Sanatorium treatment, ii. 481 
and prognosis, i. 645 
contraindications for, ii. 497 
cost of, ii. 488 
length of, ii. 498 
program for, ii. 500 
Satterthwaite, effect of toxemia on 
heart muscles, i. 245 
Saugmann, length of pneumothorax 
treatment, ii. 437 
Scaleni, in diagnosis of pulmonary 
tuberculosis, i. 401 
innervation of, i. 296, 327, 331 
Scapula, altered position of, i. 471 
Schafer, endocrine organs, i. 169 
Schmorl’s theory of apical furrow, 
iz 133 
Schools in prevention of tuberculosis, 
ii. 515 
Serofula, i. 108 
Sea air, and tuberculosis, ii. 265 
free from contamination, ii. 266 
Season influences, in treatment of tu- 
bereulosis, ii. 273 
Sediment, volume in sputum, study of, 
i. 537 
Segmental innervation, of somatic 
muscles, i. 329 
Segmental relationship, of lungs, i. 
179 
Segmentation, of body, importance of 
understanding, i. 177 
Seminal vesicles, tuberculosis of, ii. 
103 
Sensitization, cell, degrée of, deter- 
mined by character of tuber- 
eulin reaction, i. 504 
effects implantation, i. 34, 119 
of body cells to tuberculin, a per- 
ipheral nerve stimulation, ii. 
342 
of cells, and infection, i. 34, 64, 
82, 89, 112; ii. 337 
prevents metastases, i. 120; ii. 
198 
Sensory reflex from lung, path of, i. 
454 
auscultation of whispered 
voice, i. 434 
discussion of climate, ii. 255 
relationship of short bacilli to ac- 
tivity, i. 634 : 
Shadow, normal hilus and trunk, in 
x-ray plate, i. 521 
Shadows, trunk, caused by blood ves- 
sels or bronchi, i. 522 


Sewall, 
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Shell fish poisoning, due to anaphy- 
laxis, i. 157, 161 


Sherrington, intergrative action of 


nervous system, i. 169 
Shock, following hemorrhage, ii. 184 


Shoulders, drooping of, i. 471 


pain in, as symptom of intrapul- 
monary disease, i. 388, 452 

Skeletal architecture, variation in, i. 

335 

Skin, areas showing sensory changes, 
from lung, i. 454 

atrophy of, in advanced tubercu- 
losis, i. 466; ii. 403 

blotching and itching of, in ana- 
phylaxis, ii. 160 

infection through, i. 80 

light stimulates, ii. 418 

mechanical stimulation of, in bath, 
ii. 408 

most body heat eliminated through, 
ii, 111 

pathological changes in, i. 44 

reguiates heat loss, ii. 403 

should be active in tuberculosis, ii. 
403 

stimulation of, influences blood and 
lymph flow, ii. 402 

Sleep, ideal physiological rest, ii. 281 

improved by open air, ii. 248 

Smegma, differentiated from tubercle 

bacilli, i. 559 

Smith, Archibald, initiates altitude 
treatment of tuberculosis, i. 
647 

Theobald, and question of inter- 
transmissibility of bacilli, i. 
57 

Soiland, Albert, comparative interpre- 

tation of x-ray plates and 

physical diagnosis, i. 526 

Solly, discussion of climate, ii. 254 

Spasm, of abdominal muscles in tu- 
berculous enteritis, ii. 43 

of chest and neck muscles in ac- 
tive tuberculosis, i. 179, 332, 
398, 410, 466 

of intercostal muscles in acute pleu- 
risy, i. 496; ii. 59 

of lumbar muscles in tuberculosis 
of kidney, ii. 98 

Specific cellular defense and infec- 

tion, i. 89 

Spengler, and artificial immunization, 

li. 335 


Spengler—Cont’d 
suggests use of bovine tuberculin, 
li. 356 
Spengler’s method of designating 
dosage of tuberculin, ii. 361 
staining for bacilli, i. 557 
Sphincter muscles, innervation of, i. 
176 
Sphincters, in anaphylaxis, ii. 160 
Spinal fluid, in tuberculous menin- 
gitis, ii. 91 
Splanchnie congestion, cause of, i. 
303 


in advanced tuberculosis, i. 303, 439 
in tuberculosis, ii. 290 
Spleen, tuberculosis of, i. 54 
Sponge, cold, ii. 407 
Spray bath, ii. 409 
Sputum, absence of, though cavity 
present, ii. 557 
albumin reaction, diagnostic value 
of, i. 582 
in, i. 538 
method of determining, i. 539 
amounts of, vary from day to day, 


i. 534 

antiformin method of examining, 
i. 556 

as early symptom of tuberculosis, 
i. 392 


bacilli, disappearance from, i. 582 
free and bunched in, study of, i. 
545 
bacilli in, take stain differently, i. 
542 
eare of, in home, ii. 477 
collection of, i. 534 
cytological examination of, i. 536 
daily variation in bacilli in, when 
numbers low, i. 549 
dangers from dried, i. 563 
decreases following pneumothorax, 
ease illustrating, ii. 615 
direct smear, method of preparing, 
i. 552 
distribution of bacilli in, i. 540 
Ellermann and Erlandsen, technic 
for examination of, i. 551 
examination of, for bacilli, stand- 
ardization of, i. 541 
in diagnosis of pulmonary tuber- 
culosis, i. 534 
factors causing amounts of, to vary, 
i. 459 
fermentation of, prior to examina- 
tion, i. 537, 553 
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Sputum—Cont’d 
from cavity, slow to disappear, ii. 
564 
Gram-positive, but non-acid-fast- 
forms in, i. 559 
homogenization of, value of, i. 552 
importance of examining, i. 458 
in advanced tuberculosis, i. 458 
in early diagnosis of tuberculosis, 
i. 607 
in pneumothorax, ii. 79 
lymphocyte count, diagnostic value 
of, i. 582 
mechanical shaker, in examination 
of, i. 554 
Much’s granules in, i. 559 
mucus in, method of removing, i. 
539 
number of bacilli in, in 24 hours, 
i. 561 
sediment volume, directions for de- 
termining, i, 537 
error in method, i. 538 
value of study of, i. 537, 591 
should always be examined, ii. 214 
staining for bacilli, i. 556 
straining for cytological examina- 
tion of, i. 536 
swallowing of, when not raised, i. 
459 
technic for preparation of, for ex- 
amination, i. 549 
time of search for bacilli, impor- 
tant, i. 540, 543 
twenty-four hour sample of, advan- 
tage of, i. 534 
wet method of preparing for ex- 
amination, i. 556 
Stain, factors interfering with bacilli 
taking, i. 541 
Staining, advantages of Spengler’s 
method, i. 558 
Stains, for bacilli, i. 556 
Starling, showing normal elimination 
of body heat, ii, 111 
Stasis, intestinal, factors operating to 
cause, in tuberculosis, i. 268 
ill effects of, upon patient, i. 268 
in tuberculosis, i. 266 
treatment of, i. 268 
normal points of, in intestine, i. 
267 
State, part of, in preventing tuber- 
culosis, ii. 514 
Statistics, of different observers not 
comparable, ii. 386 


INDEX 


Steinert, reports degeneration in as- 
cending fibers of cord, i. 167 
Sternocleidomastoideus, in diagnosis 
of pulmonary tuberculosis, i. 
401 
innervation of, i. 296, 327, 330 
Sthenic type of individual, character- 
istics of, i. 349, 354 
Stethoscope, i. 427 
Stomach, atony and dilatation of, in 
tuberculosis, i. 258, 262 
dilatation of, case illustrating, ii. 
1 


symptoms of, i. 263 
symptoms accompanying, case il- 
lustrating, ii. 647 
treatment of, i. 263 
case illustrating, ii. 647 
disturbances of, in tuberculosis, i. 
257 
reflexly stimulated by inflammation 
of lung, i. 215 
sympathetic and vagus action on, i. 
215 
Stool, bacilli in, i. 52 
in tuberculous enteritis, ii. 41 
Strength, loss of, in advanced tuber 
culosis, i. 438 
part of syndrome of toxemia, ii. 
110. 
Streptothricosis, differentiated from 
tuberculosis, i. 621 
Stricture in tuberculous enteritis, ii. 


Subcutaneous tissue, condition of, al- 
ters palpation, i. 398 
alters percussion, i. 398 
degeneration of, cause of, i. 399 
in advanced tuberculosis, i. 466 
in chronic tuberculosis, case il- 
lustrating, ii. 525, 535, 543, 
554, 567, 580, 610, 622, 633 
lowers percussion note and de- 
creases resistance, i. 477 
effect of occupation on, i. 333, 406 
influence on physical findings, i. 
332 ; 
regional degeneration of, means 
chronicity, i. 399, 405, 466, 
473 
Suggestion in treatment, i. 156 (see 
Psychotherapy) 
Sulci, pulmonary, position of, i. 321 
Sun, physical condition of, ii. 414 
Superinfection, i. 359 


INDEX 


Suspiciousness of tuberculous pa- 
tients, i. 157 
Sweat glands, muscles of, supplied 
by sympathetics, i. 176 
Sweating, a result of toxemia, i. 371, 
445; ii. 450 
part of syndrome of toxemia, ii. 
110 
part of vagus syndrome, i. 371, 445 
Sweats, night or sleep, ii. 449 
night, treatment of, ii. 451 
Swimming, followed by hemorrhage, 
ii. 300 
not permitted in tuberculosis, ii. 
300, 410 
Sympathetic inhibition, relieved by 
psychotherapy, ii. 394 
Sympathetic nervous system, i. 170 
Sympathetic reflex, due to peripheral 
irritation, i. 604 
Sympathetic system and ovarian se- 
eretion, i. 195 
grouping of structures supplied by, 
1. 175 


peculiarities of, i. 170, 172 
Sympatheties, action of, upon heart, 
i. 230 


and digestive tract, i. 254 

central stimulation of, produces 
toxic group of symptoms, i. 
231, 604 

characteristics of action of, i. 227 

conditions which irritate in tuber- 
culosis, i. 223 

effect on digestive tract, i. 440 

heart and blood vessels, i. 175, 199, 


232; ii. 110, 551 
in the production of temperature, 
ii. 116 


stimulation of, causes syndrome of 
toxemia, ii. 110 

supplying lung, i. 180 

Symptoms, absence of, does not mean 

pathological healing, ii. 564 

blood spitting, in classification of, 
ii. 169 

cessation of, not synonymous with 
healing, ii, 194 

classification of, cases illustrating, 
ii. 525, 534 

clinical, of early tuberculosis, i. 
357 

depend on vagus nerve tonus of in- 
dividual, ii. 161 
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Symptoms—Cont’d 
difference in early and advanced 
.pulmonary tuberculosis, i. 
435 
do not indicate seriousness of in- 
fection, case illustrating, ii. 
607 
due to, antagonistic action of 
greater vagus and sympa- 
thetic systems, i. 199 
depressive emotions, i. 189 
reflex stimulation, i. 226, 366, 384 
cases illustrating, ii. 525, 527, 
543, 567, 609, 621, 650, 659 
toxemia, i. 226, 366; ii. 110 
cases illustrating, ii. 537, 609, 
621, 631, 650, 659 
variable, i. 368 
tuberculous process per se, i. 226, 
366, 390 
most valuable in diagnosis, i. 
606; ii. 537 
early, etiological classification of, i. 
365 
etiological classification of, i. 184 
case illustrating, ii. 525, 534, 543, 
554, 567, 591, 600, 610, 622, 
632, 651 
etiological classification of, gives 
better understanding of clin- 
ical disease, i. 604 
illustrated, i. 527, 528, 530 
influenced by internal secretions, i. 
194 
in spontaneous and artificial pneu- 
mothorax, differ, ii. 438 
lightness of, not in keeping with 
severity of case, ii. 538 
no, pathognomonic of tuberculosis, 
i, 598 
of activity do not mean unfavor- 
able progress, case illustrat- 
ing, ii. 549 
of advanced pulmonary  tubercu- 
losis, i. 435 


etiological classification of, i. 
436 

of deficiency in inspiratory act, i. 
303 


of failing heart, i. 248 

of malignant tumors of lung, i. 
621 

of pneumothorax, cases illustrating, 
li. 615, 629 

of reflex origin, not constant, i. 
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Symptoms—Cont’d 
of toxemia, first group to disap- 
pear, case illustrating, ii. 
564 
may disappear early, case illus- 
trating, ii. 607 
of toxie group, characteristic of, i. 
366 
importance of, i. 605 
of toxic origin, dut to central stim- 
ulation of sympathetics, i. 
604 
of tuberculous enteritis, ii. 39 
case illustrating, ii. 660 
not pathognomonic, case illus- 
trating, ii. 644, 657 
of tuberculous laryngitis, ii. 24 
of tuberculous meningitis, ii. 89 
part of mechanism of defense, i. 
217 
reflex, do not disappear early, case 
illustrating, ii. 607 
reflex, point away from lung, i. 
384 


variable in character, i. 606 
relationship of, to greater vagus 
and sympathetic systems, i. 
183 
relative value of different groups 
in early diagnosis, i. 393, 
603 
relief of, following necrosis and 
easeation, case illustrating, 
ii. 628 
toxic group of, absence of, does not 
mean absence of activity, i. 
606 
conditions under which present, 
i. 605 
toxic, prolonged by adrenin, i. 605 
treatment of, ii. 445 
unrecognized when metastases tak- 
ing place, ii. 545 
variability of, when vegetative 
nerves are concerned, i. 176, 
187, 189, 385 
variable, in advanced pulmonary 
tuberculosis, i. 435 
Syndrome, of anaphylaxis, ii. 159 
of toxemia, i. 221, 226; ii. 110, 159 
and anaphylaxis contrasted, ii. 
344 
and general tuberculin reaction, 
li. 342 


prolonged by wrong living, i. 367 


INDEX 


Syphilis, pulmonary, differentiated 
from tuberculosis, i. 618 
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Tactile fermitus, meaning of, i. 417 
Technic, for preparation of sputum 
for examination, i. 551 
importance of, in applying meas- 
ures in treatment of tuber- 
culosis, ii. 205 
of applying, exercise, ii. 295 
heliotherapy, ii. 423 
hydrotherapy, ii. 404 
open air treatment, ii. 248 
psychotherapy, ii. 396, 398 
Temperature, and tuberculin test, i. 
507 
atmospheric, influence of, on body, 
ii. 115, 143, 258, 275 
body, effect of, humidity on, ii. 
143 


wind movement on, ii. 143 
normal regulation of, ii. 110 
case illustrating gradual reduction 
of, ii. 547 
characteristics of, during toxemia, 
i, 371 
differs on two sides of mouth, ii. 
155 
diurnal variation, increased in in- 
testinal infection, case illus- 
trating, ii. 646 
diurnal variation in, in tuberculosis, 
ii. 125 
due to inflammation of lung tissue, 
i. 392 
early morning, value of, ii. 127 
effect of, cough on, case illustrat- 
ing, ii. 645 
ovarian secretion on, case illus- 
trating, ii. 639 
rest on, case illustrating, ii. 604 
elevation of, during increased activ- 
ity, ii. 572 
in relation to tuberculin, case il- 
lustrating, ii. 642 
exercise must not depend upon de- 
gree of, ii. 297 
factors influencing taking of, ii. 
125 
how long hold theromometer in tak- 
ing, i. 376, 378 
importance of early morning, i. 376 
in acute caseous pneumonia, case il- 
lustrating, ii. 628 
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Temperature—Cont’d 
in pneumothorax, ii. 75 
in tuberculous, enteritis, ii. 42 
meningitis, ii. 89 
patient, easily influenced, ii. 123 
increased by coughing, ii. 573 
increased diurnal variation in, ii. 
550 
due to increased toxemia, case il- 
lustrating, ii. 639 
indicative of moderately active tu- 
berculosis, case illustrating, 
ii. 636 
instructions for taking, i. 376, 508 
ii, 124 
large meal raises, ii. 115 
marked rises in, caused by cough, 
ease illustrating, ii. 616 
maximum and minimum, keep pace 
with body activities, ii. 109 
muscular exercises raises, ii, 115 
nervous influences in, i. 380 
normal diurnal variation in, ii. 125 
pneumonie type of, ii. 550 
premenstrual, menstrual, and post- 
menstrual, i. 378, 380; ii. 149 
rise in, during toxemia, i. 371 
slight persistent rises in, not always 
due to tuberculosis, i. 381 
subnormal, cause of, ii. 121 
part of syndrome of toxemia, ii. 
110 
sudden rise of, in pneumothorax, ii. 


value of, in early diagnosis, i. 607 
wide diurnal variation in, as result 
of intestinal infection, case 
illustrating, ii. 655 
shows marked vasomotor disturb- 
ances, ii. 646 
Temperature curve, always above nor- 
mal for time of day, case il- 
lustrating, ii. 636 
and nervous influences, ii. 146 
and toxemia, li. 142 
characteristics of, in tuberculin re- 
action, i. 512 
effect of exercise on, ii. 148 
effect of menstruation on, case il- 
lustrating, ii. 559 
factors influencing, ii. 154 
in chronic fibro-ulcerative tubercu- 
losis, ii. 129 
in tuberculosis, factors affecting, ii. 
124 


Temperature curve—Cont’d 
influenced by, complications, ii. 146 
gastrointestinal disturbances, ii. 
146 
other factors than toxemia, ii. 142 
menstrual, influenced by pelvic in- 
flammation, case illustrating, 
li, 637 
of acute miliary tuberculosis, ii. 
128 
of caseous pneumonia, ii. 133 
of chronic fibro-ulcerative tuber- 
culosis, case illustrating, ii. 
640 
of early tuberculosis, ii. 126 
of inactive tuberculosis, ii. 139 
of intermittent toxemia, ii. 133 
of severe toxemia, ii. 138 
valuable, in giving idea of type of 
toxemia, i. 373 
waves in, due to activity, case illus- 
trating, ii. 614 
Temperature fall in, in anaphylaxis, 
ii. 160 
Temperature measurements, accuracy 
in, essential, ii. 124 
Tendeloo’s law, i. 146 
Tendeloo’s theory that lessened mo- 
tion is determining factor in 
localizing pulmonary metas- 
tases, i. 135 
Testicle, tuberculosis of, ii. 102 
diagnosis of, ii. 102 
treatment of, ii. 102 
Thelinius’ method of using mechan- 
ical shaker, i. 555 
Therapeutics, principles underlying, 
ii, 186 
Thoracic cavity, compensatory changes 
in, i. 281 
Thoracic organs, compensation in, 1. 
281 
Thorax, bony, compensation in, i. 293 
phthisicus, not a predisposing condi- 
tion, i. 142 
Throat compress, in tuberculous laryn- 
gitis, ii, 411 
Thyroid, enlargement of, in early tu- 
berculosis, i. 194 
Thyroid secretion, influence of, i. 194 
Tissue wasting, effects of, i. 306 
Tissues, adaptability of, factor in in- 
fection, i. 31 
density of, determined by palpation, 
i. 476 
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Tissues—Cont’d 
lack of resistance of, on palpation 
over cavity, i. 490 
Tongue, atrophy of, in tuberculosis, 
i, 214 
tuberculosis of, ii. 104 
treated by tuberculin, ii. 385 
Tonsils, as portals of entry, i. 73 
contain tubercle bacilli, i. 73 
faucial and pharyngeal, importance 
of, in defense of child, i. 93 
natural drainage of, i. 95 
tuberculosis of, i. 46 
Tonus, muscular, normal variation in, 
iy 300 0 
sympathetic, predominates, i. 193 
vagus, at times present during tox- 
emia, i. 606 
greater than sympathetic, i. 192 
in digestive tube, i. 258 
predominates, i. 193 
Toxemia, absence of symptoms of, 
does not indicate healing, 
case illustrating, ii. 607 
action of, upon heart, i. 231 
acute, injures nerve cells, i. 221 
and anaphylaxis, contrasted, ii. 
158, 341 
and brain cells, i. 160 
and nervous system, i. 151 
and neurasthenia, i. 158 
and temperature curve, ii. 142 
causes sweating, ii. 450 
characteristics of symptoms due to, 
i. 366, 368 
decreases appetite and digestion, ii. 
285 
due to intestinal stasis, i. 268 
early symptoms of pulmonary tu- 
berculosis due to, i. 366 
effect on heart, i. 245 
case illustrating, ii. 618 
fever an index to, ii. 129 
fever part of syndrome of, ii. 108, 
452 
pel of symptoms due to, i. 


increased by exercise, ii. 284 

intermittent, temperature curve of, 
ii. 133 

periods of, not necessarily serious, 
li, 575 

reduces nutrition, ii. 327 

relationship to internal secretions, 
i. 366 

relieves asthma, ii. 161, 167 


Toxemia—Cont’d 
severe, produces vasomotor paral- 
ysis, ii. 345 
temperature curve of, ii. 138 
symptoms due to, in advanced tu- 
berculosis, i. 437 
symptoms of, ii. 110, 159, 527 
case illustrating, ii. 537, 549, 590, 
600, 609, 613 
marked, case illustrating, ii. 546 
syndrome of, i. 221; ii. 159 
and general tuberculin reaction, 
i. 511; ii. 342 
prolonged by wrong living, i. 367 
Toxic reaction, not an immunity reac- 
tion, ii. 341 
Toxins, act centrally, i. 223 
affect nervous system, i. 108 
and blood pressure, i. 236 
constant action of, disturbs nerve 
quilibrium, ii. 390 
continually bombard brain in active 
tuberculosis, ii. 393 
injure nerve cells, ii. 392 
may produce hemorrhage, ii. 174 
Trapezius muscle, change in contour 
of, of diagnostic importance, 
i. 407, 467 
in diagnosis of pulmonary tuber- 
culosis, i. 401 
innervation of, i. 296, 328, 331 
Trauma, relationship of, to tubercu- 
losis, i. 313 
Traumatic tuberculosis, i. 312 
Treatment, active, in tuberculosis, ii. 
193 
arsenic in, ii. 465 
artificial pneumothorax in, ii. 429 
atropin in, ii. 469 
bromides in, ii. 468 
ease illustrating result of, ii. 532 
character of, and prognosis, i. 644 
characteristics of, valuable meas- 
ures in, ii. 203 
codliver oil in, ii. 467 
cold sponge in, ii. 407 
cooperation in, depends on intelli- 
gence, ii. 220 
cost of sanatorium, ii. 488 
creosote in, ii. 463 
definiteness essential to success in, 
li. 204 
earliness of, and prognosis, i. 642 
effect of light in, ii. 421 
entertainment not a necessity in, ii. 
300 
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Treatment—Cont’d 


haphazard, proves disastrous, case 
illustrating, ii. 636 
heliotherapy in, ii. 414 
technic, ii. 423 
home, ii. 470 
and prognosis, i. 645 
hydrotherapy in, ii. 401 
hypophosphates in, ii. 467 
importance of prolonged, case illus- 
trating, ii. 563 
improved natural resistance, import- 
ant principle in, ii. 200 
intelligent guidance most important 
factor in, ii. 254 
intelligent, requires knowledge of 
pathological condition, ii. 287 
intensive, ii. 500 
interruption of, li. 383 
iodine in, ii. 465 
iron in, ii. 468 
length of sanatorium, ii. 498 
length of tuberculin, ii. 382 
length of, with artificial pneumo- 
thorax, ii. 437 
method of, more important than 
measure, ii. 206 
most valuable measures in, act in- 
directly, ii. 202, 209 
of atonic constipation, i. 271 
of cough, ii. 447 
wet jacket in, ii, 411 
of failing heart, i. 249 
of fever by air baths, ii. 455 
of hemorrhage, ii. 175 
ease illustrating, ii. 617 
of insomnia, ii. 459 
of intestinal stasis, i. 268 
of night sweats, ii. 451 
of pain, ii. 457 
in tuberculous enteritis, case il- 
lustrating, ii. 648 
of pneumothorax, ii. 87 
ease illustrating, ii. 630 
of spastie constipation, i. 275 
of symptoms of tuberculosis, ii. 445 
of tuberculosis, cold air in, ii. 272 
depends on close detail, ii. 222 
importance of psychotherapy in, 
ii. 206 
proper mental attitude in, ii. 205 
rational basis of, ii. 188 
rest and exercise in, ii. 282 
of tuberculosis of bladder, ii. 101 
of tuberculosis of kidney, ii. 100 
of tuberculous laryngitis, ii. 28 
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Treatment of tuberculous laryngitis—— 
Cont’d 
ease illustrating, ii. 630 
compresses in, ii. 31 
medicinal measure in, ii. 29 
rest to larynx in, ii. 31 
of tuberculous meningitis, ii. 91 
open air, technic of, ii. 248 
pathological changes must be borne 
in mind during, case illus- 
trating, ii. 640 
pharmacological remedies in, ii. 461 
program for, case illustrating, ii. 
592 
remedies with general action in, ii. 
463 


requirement of measures in, ii. 201 
results of artificial pneumothorax 
in, ii. 443 
results of sanatorium, ii. 493 
sanatorium, ii. 481 
and prognosis, i. 645 
spray bath in, ii. 409 
success of, depends on close medical 
guidance, ii. 223 
technic of artificial pneumothorax 
in, ii. 434 
technic of using psychotherapy in, 
li. 396, 398 
tepid sponge in, ii. 410 
tuberculin, choice of patients for, 
ii. 351 
effects of, ii. 384 
indications and contraindications 
for, ii. 352 
when withhold, ii. 362 
value of remedies employed in, rel- 
ative, ii. 206 
value of tuberculin in, ii. 202 
Trional in insomnia, ii. 459 
Trudeau, and artificial immunization, 
ii, 335 


Trudeau school for tuberculosis, ii. 


Tuhercle, caseation and rupture of, 

ease illustrating, ii. 573 

conglomerate, i. 27 

conversion into fibrous tissue, i. 26 

formation of, i. 25 

growth of, i. 26 

necrosis and caseation of, fol- 
lowed by hemorrhage, case 
illustrating, ii. 614 

necrosis of, i. 26 

protein an antigen, il. 336 
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Tubercle—Cont’d 
softening and expulsion of, follow- 
ed by relief of symptoms, 
case illustrating, ii. 613 
symptoms following caseation of, 
case illustrating, ii. 559 
Tubercle bacilli, bunches of, in urine, 
i. 574 
careful technic necessary for com- 
parison of, i. 565 
disappearance of, from sputum, i. 
582 : 
frequency of, in feces, i. 579 
in feces, does not mean bowel in- 
fection, i. 579 
in feces, when no sputum raised, 
i. 580 
in urine, method of examining for, 
i. 574 
length of index for, i. 567 
lengths of, method of determining, 
i. 565 
method of examining for, in feces, 
i. 579 
Tubercle bacillus vaccine (T. B. V.) 
Spengler, ii. 355 
Tubereulin, ii. 329 
-administration of, controlled by 
careful physical examination, 
ii. 379 
administration of, presupposes a 
knowledge of the clinical 
course of tuberculosis, ii. 
380 
aids in absorption of pleural ef- 
fusion, ii. 59 
an immunity reaction, ii. 341 
and physical examination, ii. 382 
and prognosis, i. 652 
animal experiments with, inconclu- 
sive, ii. 333 
apparatus for making dilutions, ii. 
7 


Beraneck, ii. 355 
~ bovine, ii. 356 
case illustrating employment of, ii. 
532, 539 
in advanced tuberculosis, ii. 576 
choice of patients for treatment 
with, ii. 351 
choice of preparation, ii. 357 
clinical hypersensitiveness to, ii. 
347 
constantly set free from focus of 
infection, ii. 330 


Tuberculin—Cont’d 


contraindication for use of, ii. 352 
difference in action toward human 
beings and animals, ii. 334 
different skins react differently to, 
i. 601 
difficult to treat active tuberculo- 
sis with, ii. 349 
dilution for subcutaneous test, i. 507 
dosage in different types of the 
disease, ii. 366 
dosage of, in subcutaneous test, i. 
508 
must be considered with interval, 
ii. 370 
efficacy of, shown in tuberculous 
laryngitis, ii. 384 
shown in tuberculosis of tongue, 
ii. 385 : 
failure of patient’s own to cure, ii. 
347 
fibrosis in pulmonary tuberculosis, 
hastened by its use, li. 385 
focal reaction to, ii. 340 
from different strains of bacilli dif- 
fer, i. 601 
general reaction causes syndrome 
of toxemia, ii. 342 
general reaction in, li. 337 
general reaction to, due to toxic 
molecule, ii. 337 
haphazard administration of, not 
best, ii. 365 
hypersensitiveness, and character 
of lesion, i. 505 
appears with focus, i. 506 
diminishes with healing, i. 506 
varies with virulence, i. 506 
hypersensitive reaction to, specific, 
i. 513 
importance of, graphic chart of pa- 
tient during treatment with, 
ii. 381 
knowledge of pathological 
changes when administering, 
ii. 379 
observing focal stimulation in, ii. 
364 
in circumscribed, moderately active 
tuberculosis, ii. 367 
in diagnosis of tuberculous laryngi- 
tis, ii. 28 
indications for use of, ii. 352 
individualization in doses of, ii. 
366 
in early clinical tuberculosis, ii. 366 
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Tubereulin—Cont’d 

in moderately active, widespread tu- 
berculosis, ii. 368 

in moderately advanced ‘slightly ac- 
tive tuberculosis, ii. 367 

interval between doses varies with 
size of dosage, ii. 376 

intravenous administration of, ii. 
363 

in treatment of, tuberculosis of 
bladder, ii. 101 

tuberculous kidney, ii. 100 
tuberculous ovary, ii. 103 

in widespread active tuberculosis, 
li. 369 

in widespread moderately active tu- 
berculosis, ii. 368 

its safety for general use, ii. 378 

Koch’s Old, contains greatest num- 
ber of partialantigens, 1. 
506 

local reaction to, ii. 338 

method of administering, ii. 363 

method vf designating dosage of, ii. 
361 

method of diluting, ii. 357 

method of dosage of, ii. 365 

must be supported by other meas- 
ures, ii. 384 

necessary for cure of tuberculosis, 
ii. 330 

not a perfect remedy, ii. 202 

oral administration of, ii. 363 

phenomena following injection of, 
ii. 371 

poisonous nature of, ii. 329 

preparations commonly used, ii. 353 

produces immunity, ii. 330 

R. Koch, ii. 355 

relationship of dosage to tempera- 
ture elevation, case illustrat- 
ing, ii. 642 

schematic illustration of action of, 


ii. 346 

phenomena following injection of, 
li, 375 

phenomena following repeated 


small dose and production 
of toximmunity, ii. 377 
scheme for administration, ii. 372 
scheme for diluting, ii. 359 
sensitization to, a peripheral nerve 
stimulation, ii. 342 
site of injection, ii. 364 
small dose of, ii. 371 
stimulates fibrosis, ii. 332 
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Tubereulin—Cont ’d 

stimulates more recent tubercles to 
healing, ii. 349 

stop, during hemorrhage, ii. 182 

time of day for injection of, ii. 
365 

use of, best learned by observing 
those who give it well, ii. 
379 

use of, in acute caseous, case illus- 
trating, ii. 627 

value of, in treatment, ii. 202 

variability of, i. 601 

what is designated by, ii. 329 

when dose should be given, ii. 372 

when withhold during treatment, ii. 


352 

why administration of, aids cure, ii. 
348 

withheld during complications, ii. 
352 


withheld during hemorrhage, ii. 352 
Tuberculin reaction, ii. 236 
and anaphylaxis, ii. 162 
and prognosis, i. 635 
antigen-antibody reaction, i. 
513 
depends on reactive ability of body 
cells, i. 503 
focal, i. 510 
why not present in necrotic areas, 
ii. 348 
general, i. 510 
diagnostic value of, i. 511 
symptoms of, i. 510 
syndrome of toxemia, i. 511 
in larynx, ii. 18 
local, i. 509 
meaning of prompt marked, i. 504 
most marked during activity, i. 600 
prompt, means active lesion, i. 505, 
513 
temperature curve characteristic of, 
Ties ME 
Tuberculin test, concealed tuberculo- 
sis and, i. 504 
conjunctival, i. 502 
positive reaction, i. 515 
cutaneous, i. 512 
increases our knowledge of tuber- 
culous infection, i. 502 
meaning of prompt reaction to, 
i. 504, 513, 600 
positive reaction, i. 514 
real value of, i. 513 
rules for making, i. 513 


503, 
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Tuberculin test, cutaneous—Cont’d 
strength of tuberculin used in, i. 
514 
dilution of tuberculin for making, 
i. 507 
focal reaction in, i. 510 
general reaction, i. 510 
importance in diagnosis, i. 599 
in moderately advanced active tu- 
berculosis, ii. 536 
intradermal, i. 515 
Koch’s Old tuberculin used for, i. 
506, 514 
percutaneous, i. 515 
real value, generally underestimated, 
i. 504 
reveals frequency of infection in 
childhood, i. 100, 102 
should be made carefully, i. 514 
subcutaneous, i. 506 
cases applicable in, i. 508 
dosage in, i. 508 
positive reaction to, i. 509 
temperature in, i. 507 
Tuberculin treatment, case illustrat- 
ing, ii. 559 
effects of, ii. 384 
length of, ii. 382 
Tuberculins, of different manufactur- 
ers compared, i. 602 
Tuberculosis, ability of medical men 
to cope with, improving, ii. 
209 
acidosis in, i. 456 
active, and prompt maximum tuber- 
culin reaction, 1. 513 
can x-ray determine, i. 518 
clinical evidence of, case illus- 
trating, ii. 604 
difficult to treat with tuberculin, 
ii. 349 
shows most marked tuberculin re- 
action, i. 600 


shows waves in temperature 
curve, .case illustrating, ii 
614 


treatment in, ii. 193 
without syndrome of toxemia, i. 
368 
activity in, means multiplication of 
bacilli, ii. 190 
acute, in early childhood, i. 98 
in small animals, ii. 335 


Tuberculosis—Cont ’d 
acute caseous, case illustrating, ii. 
621 
in prognosis, i. 630 
acute miliary temperature of, ii. 


advanced, acromion process in, i. 
471 
anorexia in, i. 439 
appetite, loss of, in, i. 439 
auscultation in, i. 478 
blood changes in, i. 437, 585 
bronchitis in, i. 460 
cavity in, i. 489 
changes in respiratory rhythm in, 
i. 478 
chests, shape of, in, i. 471 
circulatory disturbances in, i. 
442 
colds in, i. 460 
compensatory emphysema in, i. 
493 
contour of chest wall in, i. 468 
cough in, i. 450 
difficult to heal, ii. 201 
digestive disturbances in, i. 439 
dry pleurisy in, i. 496 
dyspnea in, i. 457 
endurance, lack of in, i. 438 
extension from primary metasta- 
ses, i, 435 
extrapulmonary rales in, i. 482 
fever in, i. 445 
fibrosis in, i. 488 
harsh breathing in, i. 479 
heart in, i. 442 
hectic flush in, i. 458 
hemoptysis in, i. 460 
hoarseness in, i. 447 
importance of careful diagnosis 
in, i. 435 
inspection in, i. 464 
ease illustrating, i. 469 
larynx, tickling in, i. 450 
malaise in, i. 438 
menstrual irregularities in, i. 460 
metabolic changes in, i. 440 
movement of chest wall in, i. 468, 
475 
muscle degeneration in, i. 466, 
473 
muscle spasm in, i. 466, 473 
nausea in, i. 440 
nervous system, changes in, i. 150, 
168, 217 
night sweats in, i. 445 
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Tuberculosis, advanced—Cont’d 
pains in chest and shoulders, in, 
i, 452 
palpation in, i. 472 
percussion in, i, 477 
phthisical chest in, i. 465 
physical examination in, i. 464 
pleural effusion in, i. 496 
pleurisy in, i. 460 
prolonged expiration in, i. 478 
pulmonary infiltration in, i. 482 
quality of respiratory note in, i. 
479 
rales in, i. 480 
rough breathing in, i. 479 
seapule in, i. 471 
shoulders, drooping of, in, i. 471 
skin, atrophy of in, i. 466 
sputum in, i. 458 
strength, loss of, in, i. 438 
subcutaneous tissue, atrophy of, 
in, i. 466, 473 
thickened pleura in, i. 497 
toxie symptoms in, i. 437 
trapezius, outline of, in. i. 467 
vomiting in, i. 440 
weight, loss of, in, i. 440 
advanced cases, rarely loose bacilli, 
i, 584 
advanced pulmonary, course of, un- 
even, i, 435 
etiological classification of symp- 
toms in, i. 436 
signs and symptoms of, i. 435 
affects all systems of body, ii. 219 
air, food and hygiene, not cures 
for, ii. 203 
all body cells sensitized in, ii. 337 
altitude treatment of, initiated by 
Archibald Smith, i. 647 
and appetite, i. 255. 
and asthma, ii. 164 
and chronie purulent bronchitis, 
differentiation of, i. 614 
and climate, ii. 254 
and constipation, i. 269 
and definite air-borne diseases com- 
pared, i. 67 
and double personality, i. 150 
and food, ii. 308 
and genera] asthenia, i. 612 
and hypochlorhydria, i. 259 
and influenza, differentiation of, i. 
. 614 
and insanity, i. 150 


Tuberculosis—Cont’d 
and intercostal neuralgia, differen- 
tiation of, i. 613 
and marriage, ii. 516 
and mental attitude, i. 153 
and neurasthenia, i. 158 
and open air, ii. 227 
and organic heart lesions, i. 243 
and overfeeding, ii. 310 
and sea air, ii. 265 
and underfeeding, ii. 314 
application of light in treatment 
of, ii. 421 
Arneth’s classification of neutro- 
philes in, i. 577 
artificial pneumothorax 
ment of, ii. 429 
automobiling in, ii. 300 
belongs to general medicine, ii. 208 
blood pressure in, i. 235, 303 
blood spitting, an early sign of, ii. 
169 
inakes diagnosis of, almost cer- 
tain, ii. 170 
brachial neuritis in, i. 161 
caseous, characteristics of, i. 41 
cause of apathy toward, ii, 187, 208 
cause of fever in, ii. 286 
changes in neutrophile in, i. 577 
characteristics of valuable measures 
in treatment of, ii. 203 
chronic fibro-ulcerative, temperature 
curve of, ii. 129 
chronic, periods of activity in, case 
illustrating, 11. 548 
chronic ulcerative, and prognosis, i. 
629 
cleansing bath in, ii. 412 
clinical, early, anemia in, i. 364 
blood spitting in, i. 364 
bronchitis in, i. 364 
intercostal neuralgia in, i. 364 
la grippe in, i. 364 
malaria in, 1. 364 
neurasthenia in, i. 364 
slow recovery from disease in, 
i. 365 
evidences of healing in, ii. 193 
in adult, a metastatic disease, i. 
360 
present illness, importance of 
careful inquiry into, in diag- 
nosis, i. 365 
present without fever, i. 373 
close medical guidance is essential 
in, ii. 223 
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Tuberculosis—Cont ’d Tuberculosis, early—Cont’d 
clothing in, ii. 250 cough in, i. 386 
Coccidioidal granuloma, differenti- diagnostic importance of condi- 
ated from, i. 621 tion of muscles and sub- 
cold air in, ii, 271 cutaneous tissues in, i. 398, 
cold bath in, ii. 407 405 
cold feet in, ii. 251 digestive disturbances in, i. 370, 
colds as early symptom of, case il- 388 
lustrating, ii. 537 feeling of being run down in, i. 
colds in, i. 607 369 
compensatory changes in, i, 281 flushing of face in, i. 389 
compensatory emphysema in, i. 284 heals readily, ii. 200 
concealed, difficult to detect, i. 504 hoarseness in, i. 385 
curability of, depends on physician, increased pulse rate in, i. 381 
ii. 212 lack of endurance in, i. 369 
judged by best results, ii. 188 loss of strength in, i. 369 
cured in all climates, ii. 261 loss of weight in, i. 370, 388 
cure of, why aided by tuberculin, malaise in, i. 369 
li. 348 neryous instability in, i. 369 
definite technic in treatment of, ii. night sweats in, i. 371 
205 percussion changes in, i. 420 
definiteness in therapy necessary to pleurisy in, i. 391 
success, li. 204 reflex symptoms in, i. 384 
determining indican in, i. 572 respiratory sounds in, i. 429 
diagnostic and prognostic values of rise in temperature in, i. 371 
blood findings in, i.. 585 spitting blood in, i. 390 
urinary findings in, i. 585 sputum, i. 392 
diazo reaction in, i. 569 symptoms of, i. 357 
difference in symptomatology of temperature curve of, ii. 126 
early and advanced, i. 435 temperature of, that of continu- 
differentiated from, actinomycosis, ous toxemia, ii. 126 
i. 620 urochromogen reaction in, i. 570 
aspergillosis, i. 621 x-ray in diagnosis of, i. 611 
blastomycosis, i. 621 early afebrile, rest and exercise in, 
bronchiectasis, i. 614 li. 284 
bronchitis, i. 613 early clinical, a metastatic infec- 
pneumonia, i. 617 tion, ii. 189 
pulmonary infarct, i. 616 in adult, ii. 506 
pulmonary syphilis, i. 618 early course of, case illustrating- 
streptothricosis, i. 621 ii. 625 
differs at different age periods, i. early lymphatic, importance of, i. 
96 110 
dilatation of stomach in, i. 262 early pulmonary, auscultation in, 
displacement of heart in, i. 283, 285 i, 426 
diurnal variation in temperature clinical symptoms of, i. 357 
curve in, ii, 125 ue paces in, i. 433 
BPs rene) ae impeded breathing in, i. 431 
oe ees ud municipality ” phviesl exchmkinateoitoe i. 394 
g, 1. 514 : a1 
preceded by pleurisy, ii. 49 


early, bronchitis in, i. 390 


cause of fever in, ii. 126 rough brea es ean 


weakened breathing in, i. 430 


character of respiratory sounds whispered voice in, i. 434 

in, i, 610 why respiratory sounds differ, i. 
chest and shoulder pains in, i. 142 
_ 888 effect of, displacement of heart in, 
circulatory disturbances in, i. 387 i, 292 
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Tuberculosis, effect of—Cont’d 


ozone on, il. 263 
sea air on, ii. 265 
upon nervous system, ii. 392 
upon heart, i. 236 
enterocolitis in, i. 264 
exacerbation of symptoms in, case 
illustrating, ii. 625 
examination of, blood in, i. 575 
feces in, i. 378 
sputum in, i. 534 
urine in, i. 568 
exertion, greatest cause of death in, 
li. 298 
extensive with little necrosis, case 
illustrating, i. 606 
fact of being considered fatal, hin- 
ders diagnosis, i. 597 
factors affecting temperature curves 
in, ii. 124 
factors reducing efficiency of circu- 
lation in, ii. 289 
failing heart in, i. 248 
failure of patient’s own tubercu- 
lin to cure, ii. 347 
family history in, i. 361 
fever in, ii. 108 
irregular, ii, 129 
fibrocaseous, characteristics of, i. 
41 
fibroid, characteristics of, i. 40 
takes on necrosis, i. 41 
follows crowded condition, ii. 270 
general profession fails to appreci- 
ate necessity of active treat- 
ment in, ii. 194 
glandular, diagnosis of, i. 114 
graduated exercise in, ii. 301 
healing of, and temperature curve, 
ii. 142 
heliotherapy in treatment of, ii. 


hemorrhage and, i. 607. ii. 168 

hemorrhage as early symptom of, 
ii, 542 

hidden focus of, dangerous, i. 599 

hidden, importance of, i. 596 

high grade of immunity developed 
in, li. 330 

home treatment of, ii. 470 

hopeful attitude of, ii. 155 

horseback riding in, ii. 299 

how to inform patient of its pres- 
ence, ii. 214 

hydrotherapy in, ii. 401 


Tuberculosis—Cont’d 
ill effects of use of hot water bot- 
tles in, ii. 250 
immunity in, relative, ii. 195 
importance of, proper mental atti- 
tude in treatment of, ii. 205 
cee in treatment of, ii. 
0 


reflex symptoms in, i. 606 
symptoms due to tuberculosis 
process per se, i. 606 
telling patient of, ii. 213 
important principles of healing in, 
li. 192 
improved natural resistance, import- 
ant therapeutic principle in, 
ii. 200 
improves slowly, ii. 218 
inactive temperature curve of, ii. 
139 
incubation period in, i. 65 
indigenous, rare in arid regions, ii. 
269 
infection, in child, ii. 505 
influenced by pregnancy, ii. 553 
influence of, care and worry on, case 
illustrating, ii. 638 
season on treatment of, ii. 273 
in malaria, i. 612 
in neurasthenia, i. 612 
insomnia in, ii. 458 
intensive treatment of, ii. 500 
interest in, awakens slowly, ii. 186 
intermittent toxemia in, ii. 133 
its diagnosis and differential diag- 
nosis, i. 596 
laryngeal, throat compress in, ii. 
411 
loss of motor power in, ii. 393 
many exacerbations in chronic, ii. 
218 
meningitis in, ii. 88 
mental power, disturbed in, ii. 393 
method of using x-ray in, i, 524 
miliary, and leucopenia, i. 591 
miliary, cause of, i. 40 
miliary, following hemorrhage, ii. 
148 


mixed infection, not common in, ii. 
122 

morbidity and mortality in, favored 
by lowered resistance, ii. 200 

mortality of, greatest from 15 to 
35 years, ii. 200 

must be understood by general pro- 
fession, ii. 187 
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Tuberculosis—Cont ’d Tuberculosis—Cont’d 
must have the aid of general medi- primarily a lymphatic disease, i. 52, 
cine, ii. 208 55, 84, 112 
nature of, ii. 195 primarily an infection of childhood, 
should be explained to patient, ii. i, 95 
220 principles underlying therapeutics 
no single cure for, ii. 254 of, ii. 186 


not a danger in general hospital, ii. 


not prevented by deep breathing, 
ii. 305 
nutrition in, i. 252 
of bladder, ii. 101 
of bones, ii. 106 
of colon, resection in, case illus- 
trating, ii. 654 
of ear, ii. 106 
of genitourinary system, ii. 96 
of glands, pathology of, i. 54 
of intestines, ii. 33 
in prognosis, i. 632 
of joints, ii. 106 
of larynx, ii. 17 
in prognosis, i. 631 
of liver, pathology of, i. 53 
of nose, pathology of, i. 46 
of ovary, ii. 103 
of pharynx, ii. 105 
pathology of, i. 46 
of pleura, ii. 49 
of prostate, ii. 103 
of seminal vesicles, ii. 103 
of spleen, pathology of, i. 54 
of testicle, ii. 102 
of tongue, ii. 104 
of tonsils, ii. 105 
pathological changes in, i. 46 
of tubes, ii. 103 
open, in adult, danger of, ii. 509 
open air, a great advance in treat- 
ment of, ii. 228 
not a cure for, ii. 227 
pain due to neuritis in, ii. 456 
patient should know probable course 
Of, Jisood 
peripheral nerves in, i. 160 
pharmacopeial remedies in, ii. 461 
physical examination and diagnosis 
of, i. 608 
pleurisy in, i. 607 
pneumothorax in, ii. 73 
pneumothorax, recurrent in, ii. 85 
pregnancy in, ii. 623 
prevailing attitude of medical pro- 
fession towards, ii. 208 
primarily a lymphatic disease, i. 32, 


prophylaxis in, ii. 503 
psychotherapy in, ii. 392 
wide application of, ii. 394 
in treatment of, ii. 387 
pulmonary, activity increased by 
prolonged strain, case illus- 
trating, li. 644 
blood borne, i. 33 
diagnostic value of changed con- 
tour in trapezius muscle in, 
i. 407 
lymph glands do not often become 
enlarged in chronic, i. 84 
not diagnosed when bacilli first 
enter tissue, i. 602 
relation of to fistula in and, cases 
illustrating, ii. 653, 656 
x-ray in diagnosis of, i. 516 
rational therapy of, ii. 188 
relation of, body celis to nutrition 
in, ii. 327 
trauma to, i. 313 
requirement of therapeutic measures 
in, ii. 201 
rest and exercise in, ii. 277 
in treatment of, ii. 282 
rest important in every case of, ii. 
285 
‘‘roughing it’’ in, ii. 299 
sanatorium treatment in, ii. 481 
severe toxemia in, ii. 138 
shifting of trachea in, i. 289 
similarity to syphilis in stages, i. 
357 
skin should be kept active in, ii. 403 
small lesions of, most curable, ii. 
190 
spontaneous healing of, ii. 191, 193 
spray bath in, ii. 409 
produce little harm, ii. 191 
specialists in, favor active treat- 
ment, ii. 193 
spread of, favored by lessened re- 
sistance, ii. 199 
sputum in ewrly diagnosis of, i. 601 
statistics of different observers not 
comparable, ii. 386 
stomach disturbances in, i. 257 
suitable diet for, ii. 315 
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suitable exercise in, ii. 298 
swimming in, ii. 300, 410 
suspected, physician’s duty in, i. 


396 
symptoms of, during clinical activ- 
ity, li, 218 


heart strain in, ii. 290 
technic of, applying exercise in, ii. 
295 


artificial pneumothorax in, ii. 434 
using psychotherapy in  treat- 
ment of, ii. 396, 398 
tepid sponge in, ii. 410 
therapeutics of inland climates im, 
ii, 268 
traumatic, i. 312 
treatment of, depends on close de- 
tail, ii. 222 
treatment of neurasthenia in, ii. 398 
treatment of symptoms of, ii. 445 
tuberculin in, ii. 329 
usually advanced before diagnosed, 
i, 608 
valuable measures in treatment of, 
act indirectly, ii. 202 
value of study of sputum in, i. 535 
value of temperature in diagnosis 
of, 1. 607 
value of tuberculin in treatment of, 
ii. 202 
vasomotor system unstable in, ii. 143 
warm air in, ii. 271 
wasting in, ii. 320 
why difficult to cure, ii. 348 
zones of pain in, ii. 456 
Tuberculosis clinic, ii. 522 
Tuberculous enteritis, effect in slow- 
ing pulse, case illustrating, 
ii. 654 
muscle rigidity in, case illustrating, 
ii. 660 
postmortem findings in, case illus- 
trating, ii. 656 
temperature curve of, case illustrat- 


ing, ii. 654 

Tuberculous infection, danger of, i. 
504 

Tuberculous meningitis, bromides in, 
ii. 91 


case illustrating, i. 94 
ice cap in, ii. 91 
symptoms of appear before recog- 
nized, ii. 94 
Tuberculous patient, and suggestion, 
i, 156 


Tuberculous patient—Cent’d 

association with, in aault life of lit- 
tle danger, i. 363 

does not differ from non-tubercul- 
ous in physique or form of 
body, i. 363 

easily duped, i. 155 

factors making open air valuable in 
treatment of, ii. 258 

suspiciousness of, i. 151 

temperature in, easily influenced, ii. 


123 

Tuberculous pericarditis, pathology 
of, i. 49 

Tuberculous peritonitis, effect of 


operation on, i. 50 
pathology of, i. 50 
Tuberculous pleurisy, pathology of, i. 
48 


Tuberculous process, activity in, i. 26 
per se early symptoms due to, i. 
Types of individuals, classification of, 
i. 354 
mixed, characteristics of, i. 351 


U 


Uleer, tuberculous, i. 27 
Underfeeding and tuberculosis, ii. 314 
Urinary system, muscles of supplied 
by sympathetics, i. 176 
Urine, bunching of bacilli in, i. 574 
collection of specimens, i. 568 
condition of, and prognosis, i. 639 
diagnostic and prognostic value of, 
findings in, i. 585 
diazo reaction in, i. 569, 585 
examination of, i. 568 
indican determination in, i. 572, 586 
in tuberculous kidney, ii. 98 
technie of examining for tubercle 
bacilli, i. 575 
tubercle bacilli in, i. 574 
urochromogen in, i. 575, 585 
value of 24 hr. specimen, i. 568 
Urochromogen, and diazo reaction 
compared, i. 571 
Urochromogen reaction, i. 570 
and prognosis, i. 639 
Urochromogen test, standardization 
of, i. 572 
Urticaria, due to anaphylaxis, ii. 157 
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Vagotonia, inkerited, illustrated in 
hay fever, ii. 162 
marked, case illustrating, ii. 584 
Vagotonic, asthma occurs in those 
naturally, ii. 166 
Vagus, greater, action of may be se- 
lective, i. 174 
and digestive tract, i. 254 
characteristics of, action in, i. 
227 
peculiarities of, i. 170 
peripherally irritated, causes re- 
flex symptoms, i. 604 
structures supplied by, i. 175 
system, i. 170 
stimulated by pulmonary inflamma- 
tion, slows heart, i. 231 
tonus, asthma indication of, ii. 164 
indicated in slow pulse, ii. 551 
in digestive tract, i. 440 
shown in puise, case ilustrating, ii. 
584, 618 
Vaso dilatation, part of syndrome of 
toxemia, ii. 110 
Vasomotor disturbance, marked, 
causes increased diurnal vari- 
ation in temperature, ease il- 
lustrating, ii. 646 
Vasomotor equilibrium, disturbance 
of, ii. 121 
in severe toxemia, ii. 139 
Vasomotor system, unstable in tuber- 
culosis, ii. 143 
Vaughan, contributions to study of 
fever, ii. 113 
discussion of protein fever, ii. 118 
produces various types of fever arti- 
ficially, ii. 114 
tuberculin reaction and anaphylaxis, 
ii. 341 


Vegetables, carbohydrate value of, ii. 
320 


Vegetarianism, ii. 309 
Vegetative nervous system, i. 169 
and anaphylaxis, ii. 157 
relation of symptoms to, i. 183 
statement of terms used, i. 170, 
186 
Vegetative system, antagonistic ac- 
tion of greater vagus and 
sypathetic divisions of, i. 
187, 198, 384 
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Vegetative system—Cont’d 
cells of, travel out from the central 
nervous system, i. 170 
connection with central nervous sys- 
tem, i. 170 
Ventilation, poor, produces ill effects, 
ii. 246 
Veratrum viride in treatment of hem- 
orrhage, ii. 178 
Vincent, Swale, internal secretions, i. 


Viscera, no single type of form, posi- 
tion or function for, i. 337 
Visceral function, normal variation 
in, i. 333, 335 
Visceral nerves, inhibitory action in, 
i, 174 
Vocal fremitus in pneumothorax, ii. 
80 
Voice transmission over cavity, i. 492 
Vomiting, in advanced tuberculosis, 
i. 440 
in anaphylaxis, ii. 139 
Von Behring and artificial immuniza- 
tion, Ui. 335 
Von Leyden, advantages of sanatori- 
um treatment, iu. 482 
Von Muralt, discusses suspiciousness 
of tuberculous patient, i. 157 
Von Pirquet, and tuberculin reaction, 
li. 336 
cutaneous tuberculin test, i. 502, 512 
Von Ruck, and artificial immuniza- 
tion, li. 335 
water extract, ii. 355 


WwW 


Walking, best exercise for tubercul- 
ous, ii. 299 

Walsh, frequency of tuberculous in- 

fection of kidney, ii. 96 

advantage of sanatorium 

treatment, ii. 482 

Wassermann and Bruch, suggest ses- 
sile receptors in _ necrotic 
areas fully satisfied, ii. 348 

Water, distilled, contaminated, pro- 
duces protein poisoning, ii. 
179 

Watery Extract, von Ruck, ii. 355 

Wax, interbacillary, solvents for, i. 

~ $48 

Weather, psychological influence of, 
ii. 261 

Webb, and artificial immunization, ii. 
355 


Walters, 


INDEX 


Webb and Williams, experiments in 
active immunization, i. 96 
Weber, discussion of climate, ii. 254. 
Weight, body, increases most in cool 
weather, ii. 273 
effect of large increase in normal, 
ii, 312 
gain of, goes with improvement, ii. 
311 


increases with improvement, ii. 531 
loss of, as result of overdoing, ii. 
532 
due to depressive emotions, i. 441 
in advanced tuberculosis, i. 440 
compensatory, i. 441 
part of syndrome of toxemia, ii. 


713 
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and physical examinetion, relative 
value of, i. 516 

average, examination equals poor 
physical examination, i. 611 

can it differentiate active and 
healed lesions, i. 518 

cases illustrating reading of, plates, 
i. 527, 528, 529, 530, 532 

fluoroscopic, method, i. 524 

in diagnosis of pulmonary tubercu- 
losis, i. 516 

in early diagnosis of tuberculosis, 
1 (Ghat 

in spontaneous pneumothorax, ii. 81 


110 limited motion of diaphragm, shown 
satisfactory gain in, illustrated, ii. by, i. 525 ; ; 
562 method of using, in pulmonary di- 
seasonal changes in, ii. 293 agnosis, 1.524 
Wet jacket in treatment of cough, value of, in diagnosis, i. 517 
ii. 411 X-ray plate, cause of normal hilus 
Wet method of preparing sputum for and trunk shadows in, i. 521, 
oxamination, 1. 556 524 
Whispered voice in early pulmonary interpretation of, i, 521 
__, _ tuberculosis, i. 434 X-ray stereoscopic plate, and phys- 
Williams, sign, i. 524 ical examination compared, 
Wolff-Hisner, and tuberculin reaction, i. 526 
ii, 336 j , cases illustrating, i. 527, 528, 529, 
conjunctival tuberculin test, i. 502, 520, 532 
515 value of, i. 524 


Woodhead, statistics of glandular tu- 
berculosis in children, i. 113 
Woodruff, effect of light of tropics, 


Xyiol and chloroform dissolve wax 
and distribute bacilli that 
are bunched, i. 549 


li. 426 
Worry, effect on temperature curve, 
ii, 146 A Z, 
ead eit s70 ans: Ziehl-Neilsen stain for bacilli, i. 556 
Zinsser, tuberculin reaction and ana- 
x plylaxis, ii. 341 


- accuracy and limitations of Zunst, Loewy, Muller and Caspari, 
cere ik ‘521 é discussion of climate, ii. 255 
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